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REAL PARTY IN INTEREST 
This appeal is brought by Inventor and Applicant Mr. Marvin J. Williams, Jr., a natural 
juristic person, who is the real party in interest and Appellant in this proceeding. This 
appeal is brought from the final rejection of all claims in Application No. 10/747,728. 



RELATED APPEALS AND INTERFERENCES 

There is a prior appeal from final rejection of all claims in Application No. 09/752,956, 
now U.S. Pat. No. US 6,631,585 Bl. There are no decisions of a court or the Board of 
Patent Appeals and Interferences. 
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STATUS OF CLAIMS 



Claims 1 through 7 inclusive and 9 through 13 inclusive are on appeal. 
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STATUS OF AMENDMENTS 
On July 18, 2005, Appellant filed his first office action reply in which he amended 
originally filed claims 1 throughl3. Exhibit B, pages 14-19. The examiner allowed all 
claims over the prior art cited in the first office action. He then rejected all twenty claims 
again, contending that the amended claims and specification were non-enabling under 35 
U.S.C section 1 12, first paragraph. Exhibit C, page 2. 

Appellant filed a post final-rejection amendment on March 27, 2006 which included 
twenty proposed amended claims. Exhibit D, pages 11-19. It also included changes to 
the specification which the government required in its second final office action. Id. at 
pages 2-10. The amendment addressed why each proposed amended claim overcame the 
government's final rejections. Id. at pages 20-27. The government denied entry of 
Appellant's amendment and request for reconsideration on April 4, 2006. Exhibit E, 
page 2. 

On June 23, 2006 Appellant filed a post-notice of appeal amendment pursuant to 37 
C.F.R. 41.33(a). Appendix, Exhibit J. This amendment (1) modified claims to eliminate 
dependence on withdrawn claims; and (2) modified antecedent basis within claims. The 
examiner denied entry of this June 23, 2006 amendment in his July 7, 2006 Advisory 
Action. Exhibit K. 



SUMMARY OF CLAIMED SUBJECT MATTER 
Amended Claim 1 

The intercropping and mulching method of independent Claim 1 does not require 
herbicides, pesticides, fertilizer or manure. Exhibit G (Specification as originally filed), 
page 2, line 22. It does include no-till planting of an annual green manure crop. Id., page 
16, lines 15-16; Figure 2, reference numerals 17b, 18b. The annual green manure crop is 
mowed the following spring. Id., page 21, lines 8-9; Figure 3, reference numerals 17, 18; 
Figure 4, reference numerals 18, 18a. 

The annual green manure crop is then combined with organic debris such as soybean 
stems, cornstalks, desiccated soybean roots and intact nitrogen nodules. Id., page 3, lines 
6-7; page 21, lines 10-14; page 38, lines 24-26; Figure 3, reference numeral 19; Figure 4, 
reference numerals 5, 18 and 45. A portion of green manure and residue is tilled into the 
soil to a depth of approximately nine to fourteen inches. Id., page 24, lines 8-10; Figure 5, 
reference numerals 5, 18, 18a and 45; Figure 6, reference numerals 18, 44 and 45; Figure 
7, reference numerals 1 8, 44 and 45. 

At least two commercial crops are then intercropped within the soil containing the tilled 
portion of combined green manure. Id., page 24, lines 8-14; page 26, lines 5-9; Figure 1 1, 
reference numerals 8, 9, 12 and 90. The remaining portion of green manure and organic 
debris is prepared as combination mulch which is sprayed upon the intercropped soil. Id., 
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page 38, lines 16-26; page 39; page 40, lines 1-18; page 43, linesl-17; Figure 16, 
reference numerals 8, 9, 20 and 45. The combined green manure provides nutrients and a 
ground cover for the commercial intercropped crops, as well as ground cover during the 
winter. Id, page 2, lines 20-24; page 3, lines 5-10. 

Amended Claim 9 

The farmer initially plants an annual green manure crop. Exhibit G, page 16, lines 25-26. 
He mows the green manure crop the following spring and combines it with organic 
residue to form combined green manure. Id., page 16, line 18; page 21, lines 1 1-13, 15- 
18. He blends a second portion of the combined green manure into the soil which will be 
intercropped. Id., page 23, 24, and 25, lines 1-22. The remaining first portion of the green 
manure crop is combined with organic residue to form a combination mulch. Id., page 21, 
lines 10-11. 

The combined mulch is stored during the actual intercropping process. Id., page 22, lines 
9-11; page 38, lines 15-22. After intercropping, the farmer sprays the combination mulch 
upon the soil. Id., page 42, lines 24-26; page 43, lines 1, 2; Figure 16, reference numerals 
20, 45. The combined green manure provides nutrients to the intercropped commercial 
crops. Id., page 3, lines 1, 2 and 16-17. The combination mulch provides ground cover 
and nutrients, as well as soil protection during the winter. Id., page 3, lines 5-9. The green 
manure crop can be buckwheat, buckwheat and wheat, Austrian peas, hairy vetch, 
soybeans, annual rye grass or winter rye. Id., page 20, lines 13-26; page 21, lines 1-5. 

The intercropped commercial crops are exclusively soybeans and corn. Id., page 8, lines 
24-28; page 44, lines 11-12. The farmer plants the soybeans and com in alternating 
soybean areas and corn rows, with each soybean area and corn row having a 
predetermined width. Id., page 26, lines 5-10, page 27, and page 28 lines 1-4. 



GROUNDS OF REJECTION TO BE REVIEWED UPON APPEAL 



I. Whether Appellant's specification as originally filed is enabled under 35 U.S.C. section 
112, first paragraph. 

n. Whether Appellant's amended Claims 1 through 7 and 9 through 13, submitted in his 
November 28, 2005 communication reply, are enabled pursuant to 35 U.S.C. section 1 12, 
first paragraph. 
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ARGUMENT 

I. Introduction 

35 U.S.C. section 112, first paragraph reads in relevant part: 
"The specification shall contain a written description of the invention, 
5 and of the manner and process of making and using it,. . .as to enable 

any person skilled in the art to which it pertains,. . . to make and use the same,. ..." 

Specification i 

The test for enablement under section 1 12, first paragraph is whether one reasonably 
10 skilled in the art could make or use the invention from the patent disclosure, together with 

information known in the art, without undue experimentation. MPEP 2 164.01 (Eighth Ed. 

4th Revision, October 2005) [hereinafter MPEP], citing In re United States v. 

Tdectronics.Inc.. 857 F.2d 778, 785, 8 U.S.P.Q.2d 1217, 1223 (Fed. Cir. 1988). The 

undue experimentation factors include, but are not limited to: 
1 5 (A) breadth of the claims; 

(B) nature of the invention; 

(C) state of the prior art; 

(D) level of one of ordinary skill; 

(E) level of predictability in the art; 

20 (F) amount of direction provided by the inventor; 

(G) existence of working examples; and 

(H) quantity of experimentation required to make or use the invention, based upon the 
content of the disclosure. 
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MPEP 2164.01(a), citing Tn re Wands, 858 F.2d 731, 737, 8 U.S.P.Q.2d 1400, 1404 (Fed. 
Cir. 1988). 

5 The direction required to enable an invention is inversely related to the knowledge in the 
state of the art as well as the predictability in the art. MPEP 2164.03, citing InjeFjsher, 
427 F.2d 833, 839, 166 U.S.P.Q. 18, 24 (C.C.P.A. 1970). A single embodiment may 
provide broad enablement in cases which involve predictable factors. MPEP 2164.03. 
citing hue Cook, 439 F.2d 730, 734, 169 USPQ 298, 301 (C.C.P.A. 1971). 

10 

Claims 

The government must provide a reasonable explanation why the scope of protection 
provided by a claim is not adequately enabled by the disclosure. MPEP 2164.04, second 
paragraph, citing In re Wright, 999 F.2d 1557, 1562, 27 U.S.P.Q.2d 1510, 1513 (Fed. Cir. 
15 1993). 

II. Procedural history 

Appellant filed his patent utility application in the above captioned case on September 29, 
2003. Exhibit G. After receiving the government's restriction/ election of species 
20 requirement, Appellant withdrew originally filed Claims 8 and 14. Exhibit H. In the first 
office action of March 22, 2005, the government indicated that originally filed claims 9 
and 1 1-13 contained allowable subject matter, but that they must be rewritten to (a) 
rejections under 35 U.S.C. 1 12, second paragraph; and (b) include all the 
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limitation of the base claim and any intervening claims. Exhibit A, page 6, 
paragraph. 



Also in the first office action the government rejected Claims 1-7 and 10 based upon 35 
U.S.C. 103(a) obviousness. Id., page 5, page 6, paragraphs 1-3 . Thereafter Appellant 
overcame these rejections in his reply to this first office action. Evidence Appendix, 
Exhibit C, page 3, first paragraph (February 2, 2006 Second Office Action). 



Nevertheless, in the second final office action the government rejected Claims 1 through 
20, by contending that the specification was non-enabling. Exhibit C, page 2, third 
paragraph. The government also contended that the amended claims omitted crucial 
steps, and therefore they were non-enabled because of (1) lack of support in the 

specification; and (2) the claims omitted crucial steps. Id. This was the first 
communication in which the government raised this enablement issue with respect to the 
specification and the claims. Consequently Appellant did not have an opportunity to 
respond to this concern in his first office action reply. 

In his March 17, 2006 Reply and Request for Reconsideration, and to place the 
application in better condition for allowance and/or appeal, Appellant amended the 
claims in accordance with the government's section 112 concerns. Exhibit D, pages 11- 
19; 37 CFR 1.116 (b) (3). Appellant provided the relevant passages from the 
specification which contained the information which the government contended were 
absent from the specification and which was required for enablement. Exhibit D, pages 
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20, 21. Appellant also amended the specification in accordance with the government's 
requirement for modified agricultural terminology. Exhibit C, page 2, first paragraph; 

Id., pages 1-10. 

5 The government did not enter the post rejection amendments to the specification or 
claims. Instead, it stated that amended independent Claims 1 and 14 required further 
consideration. Exhibit E, page 3 (March 4, 2006 Advisory Action). Appellant filed this 
appeal on May 9, 2006. Exhibit F. On June 23, 2006, Appellant filed a post notice of 
appeal amendment with modified claims, but the examiner denied its entry on July 7, 

10 2006. 37 C.F.R. 41.33(a), Exhibit K. 

Appellant confirms that Claims 8 and 14 were originally withdrawn without traverse in 
the proceedings below. Exhibits H, I. 

15 III. The specification enables amended Claims 1 through 7, and 9 through 13 

The government has the initial burden of establishing, by a preponderance of the 
evidence, why a person skilled in the art would not recognize in an applicant's disclosure 
a description of the invention described by the claims. MPEP 2163.04. The examiner 
must have a reasonable basis for challenging the adequacy of the specification. See id. 
20 The enablement provided by the specification, to someone skilled in the art, should be of 
the same scope as that of the claims. MPEP 2164.08 (Eighth Ed., Rev. 5 Aug. 2006). 
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Claims are not rejected as broader than the enabling disclosure if they do not include 
limitations which are within the level of ordinary skill in the art. See MPEP 2164.08, 
seventh paragraph. 

5 

In support of its contention that Appellant's specification is not enabling, the government 
states in relevant part in its second final office action: 

"Claims 1-20 are rejected under 35 U.S.C. 1 12, first paragraph, as based on a disclosure 
which is not enabling." 
10 Exhibit C, page 2, third paragraph. 

The government further states 

«[t]he harvesting of the first portion of the annual green crop and its mixing to become a 
combined green manure is critical or essential to the practice of the invention, but not 
15 (sic) included in the claim(s) (sic)is not enabled by the disclosure." 
Id. 

The government further states 

"The independent claims recite 'spraying said first portion of said combination mulch,' 
but there is no step between mowing the annual green manure and harvesting and 
20 combining the (sic) its first portion to arrive at the combination mulch so it can be 
sprayed." Id. 
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In his March 27, 2006 2005 second office action reply, Appellant designated 
specification paragraph numbers which explicitly disclose information which the 
5 government contends are absent. These paragraphs describe 

(a) mowing the annual green manure plants, 

(b) mowing organic debris, 

(c) mixing the organic debris and green manure plants for either combination mulch or 
combination green manure, and 

10 (d) chopping the green manure plants and organic debris to obtain combination mulch; 

and 

(e) tilling combined green manure to into the soil. 

Exhibit D, page 20, lines 16 through 21; page 21, lines 1-15. 

15 Appellant now expands this designation of paragraphs, and relevant figures, to confirm 
that his specification is enabling. All paragraph numbers and figure numbers refer to the 
originally filed application in the above captioned case: 

1. Production of combination green manure 
20 Paragraph 79 and Figure 4 describe and illustrate mowing of the annual green manure 
crop, residual cornstalks and other debris which become combined green manure. 
Exhibit G. 
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Paragraph 80 describes the preferred conventional machine for mowing the green manure 
crop, residual cornstalks and other debris. Id. 

Paragraphs 81 and 82 describe how the preferred conventional farm machine mows the 
green manure plants and organic debris. Id. 

Paragraph 83 states that in other modes, the mowing and raking with hand tools produce 
combined green manure. Id. 

Paragraphs 84, 85, and 87; Figures 5, 6 and 7: These paragraphs and figures explain and 
illustrate how mowed green manure plants, and residual debris such as cornstalks, are 
quick-tilled into the soil. These paragraphs also describe the preferred tilling machines. 
Id 

Paragraphs 86, 88, 89, and 90 describes how mowed green manure plants, residual 
cornstalks and other debris are blended into the soil with tools other than the preferred 
machine(s). Id. 

2. Production of combination mulch 
Paragraph 78 states that the top half of wheat plants are mowed, chopped and blended 
with organic debris to become combination mulch. Exhibit G. 

Paragraphs 81 and 82 describe how the forage harvester machine mows, rakes and 
collects the mowed green manure plants and organic debris to become combination 
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mulch. These paragraphs also initially describe how the preferred forage harvester 
machine blows the green manure and organic debris into a forage wagon for storage prior 
to mixing and chopping. They also state that other machines are appropriate for mowing 
and collecting mowed plants. Id. 

5 ' 

Paragraph 133 describes how initial blending of combination mulch results from mowing 

and blowing of green manure plants and debris into a forage wagon. Id. 

Paragraph 1 34 and Figure 17 designate and illustrate a bale chopper as the device which 
10 chops the organic debris, cornstalks, soybean stems and green manure plants as 
combination mulch. Id. 

Paragraphs 135 and 136; Figure 19: These paragraphs and figure describe and illustrate 
the preferred forage box wagon and preferred bale chopper for mixing and chopping 
15 combination mulch. Id. 

Paragraph 137 describes an alternative storage wagon for smaller amounts of green 
manure plants and organic debris. Id. 

20 Paragraph 138 initially describes how the farmer attaches a bale chopper to a forage box 
wagon to produce combination mulch. Paragraph 138 also initially describes how a pipe 
and hose attach to spray combination mulch. Id. 
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Paragraph 139 states that the preferred bale chopper is gasoline powered. Paragraph 1 39 
als0 provides an initial detailed explanation of how the preferred bale chopper attaches to 
forage box wagon around augers. Id. 

5 Paragraphs 140 and 141 describe how green manure and debris are pulled toward the 
forage wagon anterior, through a discharge opening around the augers, and finally into a 
bale tube. Id. 

Paragraph 142 and Figure 20 describe and illustrate in initial technical detail how to 
10 structurally and operatively attach the bale chopper to the forage box wagon. Id. 

Paragraphs 143, 144 and 145 describe in additional technical detail how to attach a bale 
chopper to a forage box wagon. Id. 

15 Paragraphs 146, 147 and 148; Figures 16 and 20: These paragraphs and figures describe 
and illustrate attachment of a pipe and hose to spray combination mulch over a field. 
There is also disclosure of an alternative device to spread combination mulch over a 
small area. 

20 Based upon these specification paragraphs and figures, Appellant concludes that his 

specification enables November 28, 2005 amended claims 1 through 7, and 9 through 13. 
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3. Persons of average skill in agriculture possess sufficient information to 
practice Appellant's method 

The specification need only describe in detail that which is new or unconventional. 
MPEP 2163 n. A. 3. a., third paragraph, citing H yhritech v. Monoclonal Antibodies, 802 
5 F.2d 1367,1384, 231 U.S.P.Q. 81, 94 (Fed. Cir. 1986).A patent need not teach, and 
' preferably omits, what is well known in the art. MPEP 2164.01, first paragraph, citing In 
reB uchner, 929 F.2d 660, 661, 18 U.S.P.Q.2d 1331, 1332 (Fed. Cir.1991). The test is not 
whether experimentation is necessary but whether, if necessary, the experimentation is 
undue. MPEP 2164.01 second paragraph, citing In reAngstadt, 537 F.2d 498, 504, 190 
10 U.S.P.Q.214,219(C.C.P.A. 1976). 

The government contends that Appellant's specification does not adequately describe 
harvesting and creating combination green manure and combination mulch. Exhibit C, 
page 2, third paragraph. Appellant has identified supra numerous specification 
1 5 paragraphs and figures which explain harvesting and production of combination green 
manure, as well as production of combination mulch. Furthermore, a person skilled in 
the agricultural industry would be trained to use a conventional forage machine or other 
implements to mow, mix, seed and harvest crops. See MPEP 2164.08, fifth paragraph. 
For example, this person would also be trained to apply gathering and cutting hand tools 
20 for smaller areas. Id. 

As another example, a person skilled in the agricultural industry can also physically 
connect a forage wagon so that crops are blown from a forage harvester towards the 
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forage box wagon. Id. This person would also understand the structure and use of a bale 
chopper. Id; see MPEP 2164.03. 

IV. Appellant's Amended November 28, 2005 Reply Claims Are Enabled 

5 Claims are given their broadest reasonable interpretation which is consistent with the 
specification. MPEP 2164.08, sixth paragraph. Technical information within the 
specification must be commensurate, and consistent with, the scope of each claim. Id. 
A. Amended Independent Claim 1 

1 rrgatinn of Combined Green Manure 
10 Appellant initially observes that the March 22, 2005 Office Action directed Appellant to 
replace the term 'harvesting' with 'mowing' in clause 2 of originally filed independent 
Claim 1. Exhibit A, page 2. It is inconsistent to now reject amended Claim 1, because 
Appellant replaced the term 'harvesting', with 'mowing' as the government originally 
required. Exhibit G, paragraphs 78, 79, 80, 81, 82, 83. Furthermore, 'mowing' is fully 
15 explained in detail in the specification, as recited supra, for Appellant's method. 

Secondly, Appellant notes that Claim 1, clause two, recites in relevant part: 
"said annual green manure crop being combined with organic residue . . . to form 
combined green manure. . . ." (Emphasis added). 
20 Consequently, it is clear that (i) mowing of the green manure crop 

and (iij forming a combined green manure by combining with organic residue, are steps 
which together comprise the green manure production of Appellant's method. Exhibit G, 
paragraphs 78, 79, 80, 81, 82, 83. 



21 



Thirdly, Appellant has recited his method in broad terms within amended Claim 1, clause 
2. It is permissible for a method step to recite a condition or property without reciting in 
the claim every step necessary to achieve that condition or property. John D. Landis, 
Mechanics of Claim Drafting 74 (Practicing Law Institute, New York, New York 1974) 
[hereinafter Landis]. For example one may recite a generic or broad step which is really a 
function or result of a more specific action. Id. Elements may be omitted, combined or 
broadened to create a claim with a wider scope, if there is clear technical support in the 
specification. See Landis at 178. 

In sum, although amended Claim 1, clause two is worded broadly, as Appellant has 
already demonstrated supra, there is sufficient technical information in the specification 
to support its scope. 

Finally, Appellant notes that amended Claim 1, clause 2, does not recite the word 
'mixing' for creating combined green manure. However, clause 2 reads in relevant part: 
"[s]aid annual green manure crop being combined with organic residue. ..." (Emphasis 
added) 

In this context, 'being combined' and 'mixing' are synonymous for creating a combined 
green manure; 'being combined' describes a functional step which the specification 
supports technically. See Landis at 74; Exhibit G, paragraphs 78, 79, 90. 
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3 Production of Combination Mulch 
The government eontends there is no step recited within amended Claim 1 between 
(1) mowing the annual green manure; and 
5 (2) thereafter spraying combination mulch. 

According to the government this missing step corresponds to the production of 
combination mulch from the first portion of combined green manure. 

Amended Claim 1, clause 2 reads in relevant part: 
10 "said first portion of said combined green manure becoming a combination mulch. . .," 

(Emphasis added) 

Appellant replies that this particular language is a method step which 

(1) recites the gerund "becoming"; and 

(2) is a broad statement of the creation of combination mulch, and which is described in 
15 detail in the specification. Exhibit G, paragraphs 133 through 145. 

As stated supra, elements may be omitted, combined or broadened to create a claim with 
a wider scope, if there is clear technical support in the specification. See Landis at 177- 
78 

20 In the present case, Appellant's specification discloses the creation of combination mulch 
to prior to spraying. Exhibit G, paragraphs 133 through 145. Furthermore, a term within 
a claim may have a special meaning in the specification. MPEP 21 1 1 .01 . In thiscase, 
'combination mulch' has a specific technical meaning which is used consistently in the 
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specification and amended Claim 1. See id., paragraph 133. Appellant also observes that 
the chronology of amended Claim 1 steps is consistent with the specification: the first 
portion of combined green manure becomes a combination mulch before it is sprayed, 
and that is all that is required by the invention. Id., paragraphs 133-146. 
4. Subcombinations 

It is perfectly proper to claim novel subcombinations. Landis at 202-203. Even if the step 
for producing combination mulch were missing, and Appellant contends that it is not, the 
subcombination of the remaining steps may be patentable enabled subject matter. 
5. Best Mode 

Furthermore, Appellant's specification discloses a best mode, thereby indicating that 
other enabled methods may lie within the scope of amended claim 1 . Exhibit G, 
paragraphs 67, 68, 69, 72, 75, 77, 79, 87, 93, 113, 133,149. Consequently, even if the 
phrase reciting 'becoming a combination mulch' were absent, amended Claim 1 could be 
enabled by the specification. 

B. Amended Claim 2 
Claim 2 depends from independent Claim 1. Appellant incorporates and repeats his 
response supra to rejection of Claim 1, with the added limitation that at least one crop is a 
legume. 

C Amended Claim 3 

Claim 3 depends from independent Claim 1. Appellant incorporates and repeats his 
response supra to rejection of Claim 1, with the added limitation that at least one crop is 
soybeans. 

D. Amended Claim 4 
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Amended Claim 4 depends from Claim 1 . Appellant incorporates and repeats his 
response supra to rejection of Claim 1, with the added limitation that at least one crop is 



com. 
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E. Amended Claim 5 

Amended Claim 5 depends from Claim 1. Appellant incorporates and repeats his 
response supra to rejection of Claim 1, with the added limitation that the commercial 
crops include soybeans and corn. 

F. Amended Claim 6 

Amended Claim 6 depends from Claim 1. Appellant incorporates and repeats his 
response supra to rejection of Claim 1, with the added limitations that (1) the two 
commercial crops comprise corn and soybeans, and (2) there by no other intercropped 

plants. 

G. Amended Claim 7 

Amended Claim 7 depends from Claim 6. Appellant incorporates and repeats his 
response supra to rejection of amended Claim 1, with (1) the added limitations of Claim 
6 supra, and (2) alternating patterns of soybean areas and corn rows of predetermined 
widths. 



20 H. Amended Independent Claim 9 

Appellant incorporates and repeats his response supra for why amended independent 
claim 1 is enabled pursuant to 35 U.S.C. section 1 12, first paragraph, and with additional 
limitations of claims 1, 2, 3, 4, 5, 6, and 7 supra. 
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/. Amended Claim 10 

tended Claim 10 depends from amended independent Cairn 9. Appellant incorporates 
and repeat, his response supra for why amended independent claims 1, 9 are enabled 
5 . pursuant to 35 U.S.C. section 1 12, first paragraph, and with additional limitations of 
claim 9 swpra. 

J. Amended Claim 11 

Amended Claim 1 1 depends from amended Claim 10. Appellant incorporates and repeats 
10 his response supra for why amended independent claims 1, 9 are enabled and with 
additional limitations of claims 9 and 10 supra. 

K. Amended Claim 12 
Amended Claim 12 depends from amended Claim 11. Appellant incorporates and repeats 
15 his response supra for why amended independent claims 1, 9 are enabled, and with 
additional limitations of claims 9, 10 and 1 1 supra. 

L. Amended Claim 13 

Amended Claim 13 depends from amended Claim 12. Appellant incorporates and repeats 
20 his response supra for why amended independent claims 1, 9 are enabled, and with 
additional limitations of claims 9, 10, 11 and 12 supra. 
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REQUEST FOR RELIEF 



Wherefore Appellant respectfully requests the following relief: 

5 

1 . That the Board enter an order finding that amended Claims 1 through 7, and 9 through 
13, of Appellant's November 28, 2005 reply are enabled under 35 U.S.C. section 1 12, 
first paragraph; 

10 2. That the Board enter an order finding that the specification as originally filed is 

enabling under 35 U.S.C. section 1 12, first paragraph with respect to Claims 1 through 7, 
and 9 through 13. 

Respectfully submitted, 

Adrienne B . Naumann, Esq. 
Attorney of Record, 
Reg. No. 33,744 
847-329-8185 
20 On behalf of 

Marvin J. Williams, Jr. 
Inventor and Applicant 



27 



marvinjwilliamsappealnovaS^OOSclainisappendixS^-O? 

CLAIMS APPENDIX 
(Amended) Claim 1 . An improved intercropping and mulching method without artificial 
herbicides, fertilizer, pesticides and manure, said improved intercropping and mulching 
method comprising: 

(1) no-till planting an annual green manure crop in the soil of a predetermined area; 
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(2) mowing said annual green manure crop the following spring, said annual green 
manure crop being combined with organic residue from said predetermined area to form 
eombined green manure, said organic residue comprising desiccated intact soybean roots 
and desiccated intact nitrogen nodules, said combined green manure comprising a first 
15 portion of said combined green manure and a second portion of said combined green 
manure, said second portion of said combined green manure further blended with said 
soil of said predetermined area to a depth of approximately nine to fourteen inches, said 
first portion of said combined green manure becoming a combination mulch, said annual 
green manure crop remaining unmowed until tillage of said soil, 
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(3) intercropping at least two commercial crops within said soil blended with said second 
portion of said combined green manure, 



A- 1 



(4) thereafter spraying said first portion of said combination mulch upon the surface of 
said soil of said predetermined area, said predetermined area now containing seeds of 
said at least two commercial crops, 

whereby, said combined green manure provides nutrients to said at least two commercial 
5 crops and said combination mulch provides a ground cover and nutrients for said at least 
two commercial crops, said annual green manure crop and said organic residue 
protecting said soil of said predetermined area during the winter. 

(Amended) Claim 2. The improved intercropping and mulching method as described in 
1 0 Claim 1 , wherein one of said at least two commercial crops comprises a legume. 

(Amended) Claim 3 . The improved intercropping and mulching method as described in 
Claim 1 , wherein one of said at least two commercial crops comprises soybeans. 

1 5 (Amended) Claim 4. The improved intercropping and mulching method of Claim 1 
wherein one of said at least two commercial crops comprises corn. 

(Amended) Claim 5. The improved intercropping and mulching method of Claim 1 
wherein one of said at least two commercial crops comprises corn and one of said at least 
20 two commercial crops comprises soybeans. 

(Amended) Claim 6. The improved intercropping and mulching method as described in 
Claim 1, wherein there are no intercropped plants other than said at least two commercial 
crops, said at least two commercial crops comprising said corn and said soybeans. 
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(Amended) Claim 7. The improved intercropping and mulching method as described in 
Claim 6 wherein said corn and said soybeans are planted in alternating patterns 
comprising soybean areas and corn rows, each said soybean area and said corn row 
5 comprising a predetermined lateral width. 

(Withdrawn) Claim 8. The improved intercropping and mulching method as described in 
Claim 7, wherein said annual green manure crop comprises buckwheat. 

10 (Amended) Claim 9. 

An improved intercropping and mulching method comprising: 

(1) planting an annual green manure crop in the soil of a predetermined area; 

(2) mowing said annual green manure crop the following spring, said annual green 

1 5 manure crop being combined with organic residue to form combined green manure, said 
combined green manure comprising a first portion of said combined green manure and a 
second portion of said combined green manure, said second portion of said combined 
green manure further blended with said soil of said predetermined area, said first portion 
of said combined green manure becoming a combination mulch, 

20 (3) intercropping at least two commercial crops within said soil blended with said second 
portion of said combined green manure, 
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(4) thereafter spraying said first portion of said combination mulch upon said soil of said 
predetermined area, said predetermined area now containing seeds of said at least two 
commercial crops, 

5 whereby said combined green manure provides nutrients to said at least two commercial 
crops and said combination mulch provides a ground cover and nutrients for said at least 
two commercial crops, said annual green manure crop and said organic residue 
protecting said soil of said predetermined area during the winter, 

1 0 one of said at least two commercial crops comprising a legume, 
one of said two commercial crops further comprising soybeans, 
one of said at least two commercial crops comprising corn, 
said at least two commercial crops comprising corn and soybeans, 
there being no intercropped plants other than said at least two commercial crops 

15 comprising corn and soybeans, 

said corn and said soybeans planted in alternating patterns comprising corn rows and 
soybean areas respectively, each said soybean area and said corn row comprising a 
predetermined lateral width, 

said annual green manure crop selected from the group consisting of buckwheat or 
20 buckwheat and wheat, Austrian peas, hairy vetch, soybeans, annual rye grass and winter 
rye. 
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(Amended) Claim 10. The improved intercropping and mulching method as described in 
Claim 9, wherein said annual green manure crops are mowed with a conventional 
mechanical forage harvester. 

5 (Amended) Claim 1 1 . The improved intercropping and mulching method as described in 
Claim 10,wherein said combination green manure is sprayed upon said soil of said 
predetermined area after blending and chopping of said green manure plants and organic 
debris within a bale chopper. 

10 (Amended) Claim 12. The improved intercropping and mulching method as described in 
Claim 1 1 wherein said intercropped soybeans are planted simultaneously with said 
intercropped corn by using a fork lift attachment with two forks, front end loader and 
tractor, corn planter, and a modified seed drill, said modified seed drill and said fork lift 
attaching to said tractor by said front end loader, said fork lift attachment elevated with a 

1 5 hydraulic lift and a retrofit adapter. 

(Amended) Claim 13. The improved intercropping and mulching method as described in 
Claim 12 wherein said corn planter deposits said corn seeds between previously planted 
said soybean areas, said soybean areas consisting of soybean subrows, said soybean 
20 subrows deposited by said modified seed drill attached to said tractor, said corn seeds 
deposited within straight corn furrows. 



25 



A- 5 



(Withdrawn) Claim 14. An improved intercropping and mulching method for corn and 
soybeans, said method comprising: 

(A) planting a commercial legume crop in the soil of a predetermined area during the 
summer, said commercial legume crop forming organic debris within said soil after 
harvesting of said commercial legume crop, 

(B) no-till planting buckwheat and wheat during the fall in said soil of said predetermined 
area, said buckwheat and wheat growing until the following spring, said buckwheat and 
wheat covering said soil during the winter, 

(B) mowing and tilling said buckwheat and wheat within said soil during said following 
spring, said mowing and blending accomplished by using a conventional forage 
harvester and a conventional tilling machine, 

a first portion of said buckwheat and wheat forming a green manure for said soil of said 

predetermined area, 

a second portion of said buckwheat and wheat forming a mulch for said soil after 
intercropping of said commercial crops, 

(D) creation of com rows, each said com row comprising three subrows of soybean 
seeds, and 



(E) seeding said soybeans soybeans in alternating areas between consecutive corn rows 
by using a modified seed drill, a fork lift and a front loader; 
said modified seed drill comprising sets of three tru-vee openers along a horizontal 
opener draw bar and a third frame, said tru-vee openers comprising seed tubes, each said 
5 true vee opener further comprising an opener spring, said fork lift attached to said seed 
drill by a first and second fork, said forks attaching to said seed drill by enclosing one set 
of tru-vee openers, said seed drill so aligned with said tractor so that said soybean seeds 
are deposited directly beneath and anterior to the tractor center, 

10 (E) seeding said corn seed with a corn planter attached posterior to said tractor, said 

corn planter creating corn furrows within said soil for planting of corn, said corn furrows 
containing linearly deposited corn seeds, said corn furrows spaced laterally from each 
other approximately 30 inches, said soybean subrows located between two said corn 
furrows, 

15 (F) covering said seeded soil with combination mulch, said conventional bale chopper 
chopping said green manure plants and organic debris to create said combination mulch, 
green manure plants and organic debris within a forage wagon spun into unload augers 
prior to chopping within said bale chopper said mulch sprayed onto said soil of said 
predetermined area with a hose attached to a conventional bale chopper mounted to a 

20 forage box wagon. 
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DETAILED ACTION 
Specification 

The disclosure is objected to because of the following informalities: 
A"Cross Reference" section should be clearly differentiated. And, 10/683,889 and 
09/752,956 should show the dates these applications were filed. 

In the "BRIEF DESCRIPTION OF THE DRAWINGS" section the term "wheat grass" 
should probably be -wheat- so as to not be confused with wheatgrass, Agropyron spp. The 
term "wheat grass" is used occasionally in the Specification and should be changed to -wheat- 
Appropriate correction is required. 

Election/Restrictions 

Applicant's election of Invention I, Species B, in the reply filed on 27 December 2004 is 
acknowledged. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election has been treated as an election without traverse 
(MPEP § 81 8.03(a)). Claim 14 is withdrawn because it is drawn to the non-elected invention; 
claim 8 is withdrawn because it is drawn to the on-elected species. 

Claim Objections 
Claim 1 is objected to because of the following informalities: 

In claim 1 , line 4, Examiner questions whether the term "harvested" is proper in this 
context. Possibly, -chopping-, -mowing-, or -cutting- would be more precise. 
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In claim 1, lines 12-13, "said first commercial crop and second commercial crop" should 
probably be -said at least two commercial crops- to conform with prior language in the claim 

In claim 1, line 14, "said commercial crops" should probably be -said at least two 
commercial crops- to conform with prior language in the claim. 

In claim 1, lines 15-16, "said intercropped commercial crops" should probably be -said 
at least two commercial crops- to conform with prior language in the claim 

In claim 1, lines 16, "said green manure crop" should probably be -said annual green 
manure crop- to conform with prior language in the claim 

In claim 1, line 16, "organic debris" should probably be -said organic residue- to 

conform prior language in the claim 

In claims 2 and 3, lines 1-2, "said first intercropped commercial crop" should probably be 
-one of said at least two commercial crops- to conform with prior language in claim 1. 

In claim 4, lines 2 and 3, "said intercropped commercial crop" should probably be -one 
of said at least two commercial crops- to conform with prior language in claim 1 . 

In claim 5, lines 1 5-16, "two said commercial crops" should probably be -said at least 
two commercial crops- to conform with prior language in the claim 1 . 

The above objections are given as examples. Applicant should check the remaining 
claims for conformity of language. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

•me specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 



Page 4 

AppHcation/ControlNumber. 10/747,728 

ArtU,,i,:3643 ' .^^SCSm.-ndparagraph.asbeing^i.efor 

^ tt ^«^»-«--* ,,,d,^d * , *' ,, ^ 

the mventjon. indefinite because h is 

ta claim. Unen^stepWordisperstngsatdfirstponton tsut 

• canneachievedato^in.eteroppinsstep.Won.dnotthegreen 
unclear how dispersing can be acniev 

• ^i^ersed during harvesting of this crop? 

K Id OT obably be -said firs, portion of said combined green manure-. 

, „ b ne 2 .be term »— green n^re" .acts antecedent basts. 

to cla.m1l,bne2,tb m nlant er- and "conventional seed 

, ,, Unes3and4,thete™s«convent.onalcon.planter and 

—- — - — — — 

conventional. 

Claim Rejections -35 VSC §103 

• f ^ IT S C 5103(a) which forms the basis for all 
The following is a quotation of 35 U.S.C. *1U U 

• ^inr« set forth in this Office action: 

obviousness rejections set to llvdisclosed or described as set forth in 



Application/Control Number. 1 0/747,728 Page 5 

Art Unit: 3643 

Claims 1-7 and 10 are rejected under 35 U.S.C. §103(a) as being unpatentable over Iragavarapu 
et al. (Journal of Production Agriculture) in view of Lu et al. (J. of Sustainable Agriculture). 

As to claim 1, Iragavarapu et al. disclose the method of using intercropping of at least 
two commercial crops ("corn" and "soybean" from abstract). Not disclosed is the use of an 
annual green manure crop in a predetermined area. Lu et al., however, disclose an annual green 
manure crop ("winter annual cover crop" from abstract) planted in a predetermined area (the 
field where crops are grown) and harvesting the annual green manure crop (in that the cover crop 
is harvested before the planting the commercial spring-planted crop), the annual green manure 
crop would have two portions (in that the leaves are the first portion and the stems the second 
portion of any plant) and would combine with the organic residue of the soil to form a combined 
green manure, whereby, the combined green manure would provide nutrients to the at least two 
commercial crops and provide ground cover. It would have been obvious to one of ordinary skill 
in the art at the time of the invention to modify the method Iragavarapu et al. by adding the use 
of a annual green manure crop as disclosed by Lu et al. so as to increase profitability of the 
farming system (see Lu et al. at abstract). 

As to claims 2 and 3, Iragavarapu et al. as modified by Lu et al. further disclose one of 
the intercropped crops as soybean (see abstract of Iragavarapu et al.). 

As to claim 4, Iragavarapu et al. as modified by Lu et al. further disclose the other 
commercial crop as com (see abstract of Iragavarapu et al.). 

As to claim 5, Iragavarapu et al. as modified by Lu et al. further disclose the intercropped 
commercial crop as soybeans and com (see abstract of Iragavarapu et al.). 
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1996 and 1997 because of weed infestations. However, the 
manure-based system shows potential to be the most 
profitable if some methods can be found to control weeds 
without resorting to herbicides and its crops can be 
certified as organic and sold at premium prices. 
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B' *er effects on yields in a strip-intercropped soybean, 
^"orn, and wheat production system. 
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1996. v. 9 (1) 
p. 101-107. 
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Strip-intercropping of corn (Zea mays L.) and soybean 
[Glycine max (L.) Merr.] normally results in corn 
producing a negative border effect on soybean 
production. This study was conducted to determine 
whether including a small grain strip between corn and 
soybean strips could reduce the negative border effects 
of corn and enhance soybean yields. Corn, soybean, and 
wheat (Triticum aestivum L. ) were grown as strip 
intercrops (15-ft wide) in a ridge-till system at two 
locations in southern Minnesota from 1991 through 1994 
and were compared with a two-crop corn-soybean system 
Rows were oriented east-west at one location and 
north-south at the other. Soybean yield in the 
three-crop system was reduced by 17% for the north row 
adjacent to corn and 8% for the south row next to wheat 
compared with nonborder east-west rows. In north-south 
rows, soybean yields were reduced by 21% in the east row 
next to corn compared with nonborder rows with no yield 
reduction in the west row next to wheat. In the two-crop 
corn-soybean strip system, soybean yields were reduced 
by 34 and 11% in the south and north border rows, 
respectively, compared with* the nonborder rows in 
east-west rows. In north-south rows, the outside east 
row yielded 19% less and the west row yielded 21% less 
than the nonborder rows. Corn yield of the outside north 
row next to wheat in east-west rows was 6% greater while 
the south row next to soybean yielded 18% greater than 
the nonborder rows. In north-south rows, the east 
outside row next to wheat yielded 23% greater and the 
west row next to soybean yielded 27% greater than the 
nonborder rows. In the two-crop system, yield of the 
outside corn rows was enhanced similarly compared with 
the nonborder rows in both row orientations. Wheat yield 
in the 5-ft section next to soybean was 4% greater than 
the center 5-ft section and 6% greater than the 5-ft 
section next to corn in east-west rows and 9 and 17% 
greater in north-south rows. Results from this 4-yr 
study indicate that wheat planted between corn and 
soybean strips improved soybean production over the 
two-crop system without adversely affecting wheat 
yields. Corn production was enhanced by 9 to 12% in 
north-south rows and 2 to 7% in east-west rows in both 
the two- and three-crop strip systems. 
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OFFICE ACTION REPLY 



Assistant Commissioner for Patents 
U.S. Office of Patent and Trademarks 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
20 Dear Sir or Madam: 

In response to the Office Action of March 22, 2005 please amend the above captioned 
application as follows: 

Changes to the Specification begin on page 2 of this paper. 
Changes to the Claims begin on page 1 4 of this paper. 
25 The Brief begins on page 24 of this paper. 
The Remarks begin on page 51 of this paper. 

The Appendix is attached to the end of this paper, and it contains photocopies of the full 
text of research articles on which the government relies. 



IN THE SPECIFICATION 



Please amend the following paragraphs as follows: 

5 (65) My intercropping and mulching method 1 1 0 resolves the long-felt need to intercrop 
economically while preserving the soil for the long term. The following steps comprises 
[[In]] the best mode of my process 110 , the following comprioeo in most basic format, 
and without additional artificial pesticides, fertilizers and herbicides: 

(i) no-till planting of green manure plants 44a during the fall within soil 45 of a 
10 predetermined area which contains organic debris 1 9, 

(ii) harvesting a portion of the green manure plants 44a for mulch 20; 

(iii) quick tilling a portion of green manure plants 44a and organic debris 1 9 into the 

soil 45 of this predetermined area the following spring, and 

(iii) intercropping of commercial crops, including at least one legume, immediately 
1 5 thereafter within the same predetermined soil, and 

(iv) spreading a layer of combination mulch.20, also comprising green manure plants 
44a and organic debris 19, over the surface of the intercropped seeded soil 45. 

Please amend paragraph 68 as follows: 

20 (68) My preferred method of combined intercropping and mulching 1 1 0 provides best 
results in a midwestem climate. The preferred soils are typical of southwestern lower 
Michigan and northern Indiana, especially Berrien County in Michigan and LaPorte 
County in Indiana. Crops are preferably planted in rimer loamy fine sand soils, above a 
river or drainage way. Soils such as rimer are easily washed away, so my combined 

25 method [[101]] U0 is particularly useful in these areas. However, method [[101]] HO is 
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also beneficial upon other farmland, as well as irrigated fields. Intercropping and green 
manure growth is optimal when soil 45 is planted the previous growing season with 
commercial soybeans 16c. 

ft 

Please amend paragraph 93 as follows: 

(93) In the best mode of my invention 1 10, a conventional seed drill 96 is modified to 
plant an approximately 21 -inch wide area 9 of soybean seeds 12, between linearly planted 
com seed 10. The modified seed drill 96 preferably leaves alternating intervening 
unplanted areas 8b which are then seeded with a conventional corn planter 95. Figure 8. 

Please amend paragraph 100 as follows: 

(100) Referring now to Figure 10, the preferred modified seed drill 96 is approximately 
twenty feet in width. The linear distance along opener draw bar 147 from right exterior 
edge 1 60a to drill center frame 149 is approximately ten feet, as is the distance between 
left exterior edge 160b and drill center frame 149. On either side of drill center frame 
149 are four sets 151 of three tru-vee openers 150, 152, 153. Each tru-vee opener 150, 
152, 153 opens soil 45 with first and second disk blades 154a, 154b. Blades 154a, 154b 
are angled to each other, thereby forming a "v" with an apex at the point closest to soil 
45. As tru-vee openers 150, 152, 153 move forward, blades 154a, 154b turn and cut into 
soil 45, creating a v-shaped indentation. A seed tube 158 is positioned centrally between 
both blades to deposit seeds within each v-shaped soil indentation. 



Please amend paragraph 102 as follows: 



(102) As seen in Figures 10 and Figure 12, third frame 148 lies above tru-vee openers 
150, 152, 153, and comprises opener springs 170. Third frame 148 holds each opener 
spring 170 in place above each corresponding tru-vee opener 150,152 or 153, as the case 
maybe. Each opener spring 170 presses downward on its corresponding tru-vee opener 
5 150, 152, 153, thereby providing stabilization over a hard soil surface. Each opener 

spring 170 presses its corresponding tru-vee opener 150, 152, 153 into soil 45 in the same 
manner as prior art seed drills. 

Please amend paragraph 103 as follows: 

10 (103) Referring to Figures 10 and 12, each opener spring 170 also has an upper U-clamp 
180 which attaches each opener spring 170 to third frame 148 with first and second nuts 
150c, 150d respectively. When nuts 150c, 150d and bolts 150a, 150b are removed, a 
person can manually slide each tru-vee opener 150, 152, 153 horizontally along oopn e r 
0 p ener draw bar 147 and third frame 148. Each tru-vee opener 150, 152, 153 also 

15 comprises [[a]] single seed tube 158 which connects each corresponding tru-vee opener 
150, 152 or 153 to seed bin 159 in a manner well known in the agricultural industry. 

Please amend paragraph 108 as follows: 

(108) Referring now to Figures 12 and 15B (posterior view of seed drill 96), in both the 
20 prior art and my modified seed drill 96, each row cover unit 1 40 comprises two wheels 
140a, 140b which connect to row cover unit frame 206. Each row cover unit 140 
corresponds to a single tru-vee opener 1 50, 1 52 or 1 53 which is anterior to that row cover 
un it 140 (also in the prior art and my invention 110 ). Each row cover unit 140 also 
comprises a corresponding spring 170a which attaches row cover unit 140 to footboard 
25 143. 
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Please amend paragraph 1 1 5 as follows: 

(115) Still referring to Figure Figures 14 and 15A, the user mounts fork lift attachment 
203 [[on]] upon tm-vee opener set [[151]] 150, 152, 153 which is immediately to the left 
or right of center support frame 149. In the appended figures, forklift attachment 203 is 
5 mounted to right side 160b so that a single tru-vee opener 152 is directly anterior to 
tractor center 97c. In this manner the farmer can mount seed drill 96 to tractor 97 at one 
of two positions, as long as front end loader 200 is positioned upon one center set 151 of 
tru-vee openers 150, 152,153. 

io Please amend paragraph 119 as follows: 

(119) Prfnrinr "™ to Fi bres 13 and 15A. [[The]] the preferred prior art front end 
loader 200 comprises first, second, third and fourth hydraulic cylinders 205a, 205b, 205c, 
205d (generically 205) operated by an interior tractor oil pump. First and second 
hydraulic cylinders 205a, 205b respectively are positioned upon front end loader 
15 posterior 200b; they raise and lower front end loader 200 with fork lift attachment 203. 
The remaining third and fourth hydraulic cylinders 205c, 205d respectively pivot prior art 
retrofit adapter 206 on front end loader anterior 200a by hooks 92. 

Please amend paragraph 1 20 as follows: 

20 (120) Sm*efem*& Referring to Figure 12, retrofit adapter 206 fits within slots 46a 
[[on]] upon bars 46b wito of prior art fork lift attachment 203; retrofit adapter 206 
ther ebv connects fork lift attachment 203 to front end loader 200 (not seen in this view). 
Retrofit adapter 206 moves with hydraulic cylinders 205c, 205d whenever fork lift 203 is 
mounted to retrofit adapter 206, thereby pivoting fork lift attachment 203. This 

25 arrangement of retrofit adapter 206 with hydraulic cylinders 205c, 205d and fork lift 
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attachment 203 allows the farmer to level seed drill 96 [[when]] whenever modified seed 
drill 96 is attached to forks 202a, 202b. 

Please amend paragraph 123 as follows: 
5 (123) Prior to mounting seed drill 96 to fork lift 203, fork 202a must slide alongside 
center frame 149 on seed drill side 96a. As seen in Figure 15A one set 151 of tru-vee 
openers 150, 152, 153 respectively fits between forks 202a, 202b. The farmer then 
attaches forks 202a, 202b to opener draw bar 147 with first and second U-clamps 208a, 
208b respectively, as best seen in Figure 12A. Prior art unmodified seed drill 96 only 
,0 deposits one row of soybean seeds 12 to the left and right of tractor center 97c. However, 
asseeninFigurel5A,inmyinventionll0therearefoursetsl51 of three tru-vee 
openers 150, 152, 153 on either side of center support frame 149. Now the farmer can 
attach modified seed drill 96 to forklift 203, so one tru-vee opener 152 is positioned 
directly anterior to tractor center 97c. 

15 

Please amend paragraph 127 as follows: 

' (127) A John Deere 541 Series Loader 200 with attached forklift 203 is the preferred 
front end loader and forklift of choice. However other front end loaders 200 and forklifts 
203 are satisfactory, depending upon compatibility with a farmer's equipment. As seen in 

20 Figure 13, front end loader 200 pushes seed drill 96 while com planter 95 follows behind 
tractor 97 and linearly deposits com 10 within corn furrows 90. Referring to Figure 14, in 
the best mode the fanner attaches com planter 95 to tractor 97 posterior, using a three 
point hitch [[230a]] or a one point tug hitch [[230b]] 230, both of which are familiar to 
the agricultural industry. 
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Please amend paragraph 128 as follows: 

(128) With a conventional front end loader 200 and a coupled conventional forklift 203, a 
fanner intercrops at least two plants simultaneously, thereby saving time, machine fuel 
and labor. In other modes modified seed drill 96 is towed by a first tractor 97, while_a 
second tractor pulls [[with]] attached corn planter 95[[,]] and which closely follows the 
first tractor 97 with modified seed drill 96. Whether modified seed drill 96 or com planter 
95 proceeds the other is not crucial, if no significant time passes between corn and 
soybean seedings. 

Please amend paragraph 129 as follows: 

(129) Referring to Figure Figures 1 1 and 14 , the farmer plants com seeds 10 linearly 
within furrows 90 with a prior art mechanical com planter 95, which js [[(]] preferably a 
KINZIE 3100 corn planter[[)]KnoJLseen). Each com planter 95 has row units 162 which 
open soil to create corresponding com furrows 90. Each row unit 1 62 also places com 
seed 10 within its corresponding com furrow 90. As com planter 95 moves forward, each 
corresponding row cover unit 162a covers its furrow 90 with soil 45. 

Please amend paragraph 130 as follows: 

(130) Referring to Figure 14, there are eight row units 162 (not all seen in this view) 
which horizontally align upon com planter 95, and with com planter 95 posteriorly 
attached to tractor 97. Each row unit 162 mechanically opens each furrow 90 and 
deposits com seed 10a. Com planter row units 162 are adjustable for linear intervals of 
seed deposit location, as well as seeding to a pre-determined depth. With my method 
110, each row unit 162 deposits a com seed 10a every eight linear inches, while and row 
cover unit 1 62a then covers seeds 10 with soil 45. 



Please amend paragraph 131 as follows: 



(131) After the farmer has intercropped and applied combination mulch 20 (described 
infra) to the first twenty- foot wide area of soil 45, he tills soil 45 and combination green 
manure 44 for an additional eight com rows 8 (i.e., another approximate twenty feet 
lateral width) adjacent to the preceding intercropped twenty-foot wide area. This 
incremental process continues for each twenty-foot wide pass comprising eight 
consecutive furrows 90 which are separated by 30-inch corn row 8. In the best mode the 
operator uses a JOHN DEERE 520 seed drill 96 with a twenty-foot plant path width, and 
a afl-anmodifiod prior art corn planter 95 with an approximate twenty-foot pass width. 
However, if the operator uses a four row corn planter 95, he only tills that much soil 45 
within four corn rows 8 of one pass. 

Please amend paragraph 132 as follows: 

(132) Other means of intercropping commercial plants are also within the scope of my 
invention for larger commercial fields. For small gardens, the farmer uses a conventional 
manual leaf rake 99 to distribute soybean seed 12 randomly within each approximately 
twenty- inch wide soybean area 9. With either the manual method or mechanized 
approach, soybean seeds 12 are planted approximately two to three inches deep into soil 
45. 

Please amend paragraph 133 as follows: 

(133) In the best mode mowed green manure plants 44a, com stalks 5 and other organic 
debris 19 remaining after the fall harvest are collected similarly to conventional forage: A 
forage feed harvester harvests and blows mowed green manure plants 44a and debris 19 
into forage box wagon 5 1 . Please see Figur e Figures 1 8 and 20 . In my invention 1 1 0, 
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initial blending of combination mulch 20 results from mowing and blowing of severed 
green manure plants 44a and debris 19 into forage wagon 51 . 

Please amend paragraph 136 as follows: 

(136) The preferred prior art forage box wagons wagon 51 for temporarily storing large 
amounts of combined chopped mowed wheat grass 18a and organic debris 19 is available 
from: 

H&S Manufacturing Co., Inc. 
2608 South Hume Avenue 
P.O. Box 768 

Marshfield, Wisconsin 54449 
Telephone: 1-715-387-3414 
Models: HD7+4 & HD Twin Auger; 

HD7+4 HDTwin Auger-front and rear unload; and 

power box -rear unload 

Please amend paragraph 137 as follows: 

(137) For smaller amounts of wheat grass 18a and organic debris 19, preferred Versa Vac 
storage forage box wagons (conventionally used for grass clippings and leaf pick-up) are 
available from: 

Fuerst Brothers, Inc. 

P.O. Box 427 

Gibson City, II. 



1-800-435-9630, 

Models: Ml 80G, M500P, M500G, M900P, M900G 

Fuerst Manure Spreaders are also satisfactory and are distributed by: 

H.F.S. Tractor 

1218 South 11th Street 

Niles, Michigan 
1-616-683-7272 

Please amend paragraph 1 38 as follows: 

(138) Unload augers 215a, 215b and discharge opening 137 comprise a cover or lid in the 
prior art. Attachment of conventional forage box wagons 51 to forage harvesters is 
already routine for harvest and storage of forage feed. However, my method 110 
introduces a new manner to produce combined mulch 20 from green manure 44 and 
organic debris 19 in forage box wagon 51. In this process, the farmer operatively attaches 
bale chopper 108 to the side of forage box wagon 51 around first and second unload 
augers 215a, 215b respectively, infra. Figures 17 and 19. My method 1 10 eliminates 
manual labor for filling bale chopper 108 in the prior art. In addition, my remounted pipe 
230a and hose 230b spray combination mulch 20 over the intercropped seeded field in a 
manner well known in this agricultural industry. Please see Figure 16. 

Please amend paragraph 139 as follows: 

(139) Prior to intercropping the farmer attaches preferred gasoline powered prior art bale 
chopper 108 to forage box wagon 51. First and second unload augers 215a, 215b 
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respectively are located within discharge opening 137 along the anterior lateral exterior 
surface of forage box wagon 5 1 . Please see Figures 17,18. On either side of each first 
and second unload auger 215a, 215b are rear extension panel stl7 and anterior extension 
panel stl8 respectively. Power take off (PTQ) 165 is a prior art drive shaft at tractor 
5 posterior 97e which connects to a second drive shaft on forage box wagon 5 1 . When 
functionally connected, PTO 165 transfers power from tractor 97 to forage box wagon 51 
to operate both unload augers 215a, 215b. 

Please amend paragraph 140 as follows: 

(140) In my invention 110, organic debris 19 and green manure plants 44a are pulled 

1 0 from prior art forage boxwagon 5 1 , through rotating augers 2 1 5a, 2 1 5b and beaters 36 
located above augers 215a, 215b. Figure 18. Using prior art t-rod slats attached to chains 
(not seen) on the floor of forage box wagon 51, green manure 44 is pulled to the forage 
wagon anterior. Rotating unload augers 215a, 215b propel organic debris 19 and green 
manure plants 44a through discharge opening 137 into bale chopper 108, while plastic 

15 guard 1 69 protects the farmer from injury during operation. Figure 17. 

Please amend paragraph 1 4 1 as follows: 

(141) Referring now to Figure [[19]] 17, unload augers 215a, 215b do not physically 
connect to bale chopper 108 in any manner. Instead, blended organic debris 19 and green 

20 manure plants 44a move through discharge opening 137 around augers 215a, 215b and 
then into bale tube 76, prior to entering bale chopper main frame 130. Bale tube 76 holds 
organic debris 19 and green manure plants 44a, until main frame knife blades 175a rotate 
and chop organic debris 19 and plants 44a, thereby creating combination mulch 20. 

25 Please amend paragraph 142 as follows: 
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(142) As best seen in Figure 17, front and posterior panels stl7, stl8 respectively form 
first and second parallel walls of discharge opening 137. To attach bale chopper 108 to 
discharge opening 147, the farmer slides bale chopper 108 along panel stl7, stl 8 exterior 
surfaces until interior surfaces of bale tube 76 snugly fit over exterior surfaces of pan e s 
panels stl 7, stl 8. The farmer next drills two X A inch diameter circular apertures 240a, 
240b (using a conventional power drill and a 54 inch drill bit) through anterior edges 17a, 
18a of each corresponding extension panel stl 7, stl 8. Each pair of apertures 240a, 240b 
is located approximately four inches above the bottom of e ith e j corresponding extension 
panel stl7, stl8. He also drills similar apertures 241a, 241b through both posterior edges 
76a, 76b respectively of bale tube 76. 

Please amend paragraph 143 as follows: 

(143) The farmer then places a first two-inch long by Vi inch thick auger belts bolt 225a 
through apertures 240a, 241a and an identical second auger bolt 225b through apertures 
240b, 241b respectively. He then tightens auger bolts 225a, 225b in place with by prior 
art washers and nuts (not seen). In this manner, he attaches bale chopper 108 to each 
front and rear extension panel stl 8, rear stl 7 with first and second auger bolts 225a, 225b 
(i.e., two auger bolts 225 along each corresponding anterior edge 18a, 17a respectively of 
each front extension panel stl 8 and rear extension panel stl 7 respectively}. 

Please amend paragraph 144 as follows: 

(144) Still referring to Figures 17, 19 and 20, the farmer attaches one first and one second 
main frame L-bracket 220a, 220b respectively to first side stack st8 and second side stack 
st9 respectively. There are at least four self-taping screws 242 for attachment of each L- 
bracket 220a, 220b to side stack st8 and side stack st9. Each L-bracket 220a, 220b is 
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preferably twelve-inches in length by one inch in width, and each self-taping screw 242 is 
approximately 3/8 inch wide by V* inch-long. L brack e ts 220a, 220b attach to both bale 
chopper main frame 130 and the side of forage box wagon 51 with bal e chopp e r 10 8 . 

L brackets 220a. 220b attach bale chopper main frame 130 to the side of forage box 
waeon 51. 

Please amend paragraph 146 as follows: 

(146) Referring to Figures 19 and 20, the farmer uses four conventional bunge straps 229 
to physically attach exhaust hose 230b, by hooking bunge straps 229 to first and second 
side stacks st7, st8 respectively, as well as third and [[four]] fourth side stacks stlO, stl 1 
along forage box wagon 51 . Pipe 230a connects bale chopper 108 to hose 230b in a 
manner well know in this art. Preferably hose 203b is trimmed to spray combination 
mulch 20 over soil[[.]] 45. 

Please amend paragraph 147 as follows: 

(147) In smaller fields or gardens, implements such as the 109 BLUEBIRD™ EasyRake 
are recommended to collect and pref e rably distribute a smaller quantity of combination 
mulch 20 over soil 45. The farmer [[then]] manually plants and seeds soil 45 within an 
area of approximately ten to 20 feet in width. The farmer can then follow seeding with 
application of combination mulch 20 in the smaller field or garden. 
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IN THE CLAIMS 

(Amended) Claim 1: An improved intercropping and mulching method wimoutartificjal 
herbicides, fertilizer, pesticides and manure, said improved intercropping and mulching 
method comprising: 

(1) no-till planting an annual green manure crop in the soil of a predetermined area; 

(2) harvesting mowing said annual green manure crop the following spring, said annual 
green manure crop being combined with organic residue from said predetermined area to 
form combined green manure, said organic r esidue comprising desiccated intact soybean 
roots and desiccated intact nitrogen nodules , said combined green manure comprising a 
first portion of said comb ined green manure and a second portion of said combined 
preen manure , said second portion of said combined green manure further blended with 
said soil of said predetermined area to a depth of a pproximately nine to fourteen inches, 
said first portion of said combined green manure becoming a combination mulch 1 jaid 
annual green manure crop remaining unmowed until tillage of said soil, 

(3) intercropping at least two commercial crops within said soil blended with said second 
portion of said combined green manure, 
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(4) thereafter disp e rsing spraying^said first portion of said combin e d combination mulch 
upon the surface of said soil of said predetermined area, said predetermined area now 
containing seeds of said at least two commercial crops first comm e rcial crop and second 
comm e rcial crop, 

whereby, said combined green manure provides nutrients to said at least two commercial 
crops and said combination mulch provides a ground cover and nutrients for said at least 
two intercropp e d commercial crops, said annual green manure crop and said organic 
residue d e bris protecting said soil of said predetermined area during the winter. 

(Amended) Claim 2. The improved intercropping and mulching method as described in 
Claim 1 , wherein one of said first int e rcropp e d comm e rcial crop at least two commercial 
crops comprises a legume. 

(Amended) Claim 3. The improved intercropping and mulching method as described in 
Claim 1, wherein one of said first intercropped at least two commercial [[crop]] crops 
comprises soybeans. 

(Amended) Claim 4. The improved intercropping and mulching method of Claim 1 
wherein one of said at least two commercial crops comprises com. 

(Amended) Claim 5. The improved intercropping and mulching method of Claim 1 
wherein one of said at least two sm4 commercial crops comprises compris e com and one 
of said at .least two commercial crops comprises soybeans. 
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(Amended) Claim 6. The improved intercropping and mulching method as described in 
Claim 1, wherein there are no intercropped plants other than said at least two commercial 
crops a f i rst and secon d i ntcrcroppod commercial planto , said first and second 
intercropped ccimmrrri? 1 r Wp at least two commercial crops comprising sajd com and 
said soybeans. 

(Amended) Claim 7. The improved intercropping and mulching method as described in 
Claim 6 wherein said corn and said soybeans are planted in [[an]] alternating patterns 
comprising soybean areas and com rows, each said soybean area and said corn row 
comprising a predetermined lateral width. 

(Amended) Claim 8. The improved intercropping and mulching method as described in 
Claim 7, wherein said annual green manure crop comprises buckwheat. 

(Amended) Claim 9. 

An im proved intercropping and mulc hing m ethod c omprising: 

(1) planting an annual green manure cro p in the soil of a predetermined area; 

p ) harvesting mowing said annual green m a nure crop the following spring, said annual 
preen manure crop being combined wit h organic residue to form combined green 
manure, said ™mhined gree n manure comprising a first portion of said combined green 
manure and a ser.nnd portion of said combined gr een manu re, said second portion of said 
mmhmed gre en manure further blended wi t h said soil of said predetermined area, said 
first portion of said combined green manure beco ming a combination mulch, 
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(3) intercropping at least two commercial crops within said soil blended with said second 
portion of said combined green manure, 

(4) thereafter dispersing spraying said first portion of said combin ed combination mulch 
upon said soil of said predetermined area, said predetermined area now containing seeds 
of said at least two commercial crops, 

whereby said combined green manure provides nutrients to said at least two commercial 
crops and said combination mulch provides a ground cover and nutrients for said at least 
two intercropped commercial crops, said annual green manure crop and said organic 
residue debris protecting said soil of said predetermined area during the winter, 

one of said first int e rcropp e d comm e rcial crop at least two commercial crops comprising 
a legume, 

one of said first intercropp e d two commercial crops further comprising soybeans, 

one of said at least two commercial crops comprising corn, 

said at least two said commercial crops comprising corn and soybeans, 

there being no ihtercropped plants other than said at least two commercial crops 

comprising corn and soybeans, 

said corn and said soybeans planted in alternating patterns comprising corn rows and 
soybean areas respectively, each said soybean area and said corn row comprising a 
predetermined lateral width. 
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said annual gre*n manure crop selected from t h e gr ou p consist ing of buckwheat or 
huckwheat and wheat. 

The improv e d intcrrrorr™C nr,H ™"1rhm C method as describe din Claim 1, wherein said 
legume comme r cial crop is from the group consisting of Austrian peas, hairy vetch, red 
clover, soybeans, annual rye grass and winter ry e, and said annual green manure crop 
comprises buckwheat and wheat . 



(Amended) Claim 10. The improved intercropping and mulching method as described in 
Claim 9[[7]], wherein said annual gr een manure crops are mowed with a conventional 
10 mechanical forage harvester. 

(Amended) Claim 11. 

The improved intercropping and mulching method as described in Claim [[1]] 10, 
wherein said combination green manure is sprayed upon said soil of said predetermined 
1 5 area after blending and chopping of said green manure plants and organic debris within a 
c onventional bale chopper. 

(Amended) Claim 12. The improved intercropping and mulching method as described in 
Claim [[6]] U 

20 wherein said intercropped soybeans are planted simultaneously with said intercropped 
com by using a fork lift attachment with two forks, front end loader and tractor, 
conventional corn planter and a modified conventional seed drill, said modified seed 
drill and said fork lift attachment attaching to said tractor by said front end loader, said 
[[for]] fork lift attachment elevated with a hydraulic lift and a retrofit adapter. 
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(Amended) Claim 13. The improved intercropping and mulching method as described in 
Claim 12 wherein said conventional corn planter deposits said com seeds between 
previously planted said soybean areas, said soybean areas consisting of soybean subrows, 
said soybean subrows deposited by said modified seed drill attached to said prior art 
tractor, said corn seeds deposited within straight com furrows. 

(Amended) Claim 14. An improved intercropping and mulching method for corn and 
soybeans r said method comprising: 

(A) planting a commercial legume crop in the soil of a predetermined area during the 
summer, said commercial legume crop forming organic debris within said soil after 
harvesting of said commercial legume crop, 

(B) no-till planting buckwheat and wheat during the following fall in said soil of said 
predetermined area, said buckwheat and said wheat growing until the following spring, 
said buckwheat and said wheat covering said soil during the winter, 

(B) mowing and tilling said buckwheat and said wheat within oaid soil during said 
following spring, said mowing and blending accomplished by using a conventional 
forage harvester and a conventional tilling machin e, 

a first second portion of said buckwheat and wheat forming [[a]] an annual green manure 

for said soil of said predetermined area, said organic debris also comprising said second 

portion. 
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a first second portion of said buckwheat and said wheat forming a combination mulch for 
said soil, said combination mulch further comprising said organic debris after 
intercropping of said commercial crops , 

(D) creation of creating consecutive corn rows, each said corn row comprising three 
subrows of soybean seeds within a soybean area, each said corn row further comprising 
one corn furrow , and 

(E} seeding said soyb e ans soybean seeds in alternating said soybean areas b e tw ee n within 
said consecutive corn rows by using a modified conv e ntional seed drill[[,]] and a fork 
lift and with a front end loader[[;]] and a tractor, 

said modified conventional seed drill comprising sets of three tru-vee openers along a 
horizontal opener draw bar and a third fram e , said tru v ee opener s comprising see d 
tubes, e ach said true voc opener further comprising an opener spring, said fork lift rigidly 
attached to said modified seed drill by a first fork and second fork, said forks attaching to 
said modified seed drill by enclosing one set of said tru-vee openers, said modified seed 
drill [[so]] aligned with said tractor so [[that]] said soybean seeds [[are]] d e posited 
deposit directly beneath and anterior to the tractor center, 

[[E]] (E) seeding said corn seed with a conv e ntional corn planter attached posterior to 
said tractor, said corn planter creating said corn furrows within said soil for planting of 
corn, said corn furrows containing linearly deposited said corn seeds, said corn furrows 
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spaced laterally from each other approximately 30 inches, said soybean subrows located 
approximately midway between two consecutive said corn furrows, 
[[(F)]] (Glcovering said seeded soil with said combination mulch, said conventional bale 
chopp e r chopping said green manure plants and organic debris to create said 
combination mulch, said first portion of said green manure plants and organic debris 
placed within a forage box wagon spun into unload augers prior to chopping within said 
bale chopper to form said combination mulch, said combination mulch sprayed onto said 
soil of said predetermined area with a hose attached to a conv e ntional bale chopper 
mounted to [[a] said forage box wagon. 

(New) Claim 15. The method described in Claim 14 wherein said soybean seeds are 
planted at approximately eight to twenty seeds per square foot of said soil and said corn 
seeds are planted at approximately one corn seed per eight linear inches of said soil, said 
soybean seeds planted during the same pass across said preselected soil as said corn 
seeds. 

(New) Claim 16. The method described in Claim 14 wherein said modified seed drill 
comprises eight said sets of said tru-vee openers and one center bar, a single said set of 
said tru-vee openers fitting between said first and second forks, said single set of tru-vee 
openers positioned immediately proximal to either side of said center bar, each said first 
and second fork resting upon said opener draw bar on either side of said single said set of 
said tru-vee openers, each said first and second fork attached to said opener draw bar by 
a clamp. 
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(New) Claim 17. The method described in Claim 14 wherein each said three soybean 
subrows comprising a soybean area is approximately 21 inches in lateral width. 

(New) Claim 18. The method as described in Claim 14 wherein rotating augers pull said 
organic debris and said green manure plants from said forage wagon into said bale 
chopper, said bale chopper attaching to a discharge opening by sliding said bale chopper 
until interior surfaces of a bale tube fit snugly over exterior surfaces of panels of said 
storage box wagon. 

(New) Claim 19. The method as described in Claim 14 wherein said true-vee openers are 
arranged in said sets of three, thereby leaving lateral space between each said set along 
said horizontal bar, each said set seeding soybeans within said three said soybean 
subrows when said modified seed drill is pulled by said tractor, each said lateral space 
seeded with said corn seed within said corn furrows while said corn planter is pulled by 
said tractor, said seeding of said corn seed and said soybean seed occurring with said 
modified seed drill and said corn planter operatively attached to a single tractor. 

(New) Claim 20. The method as described in Claim 19 wherein 
said two sides of a bale tube attach to said bale chopper, said two sides of said bale tube 
snugly fitting over an anterior and posterior panel, said anterior and posterior panels 
surrounding augers of said forage box wagon, said sides of said bale tube mechanically 
attached to said anterior and posterior panels, said forage box wagon physically attaching 
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to said bale chopper main frame with L-brackets, said green manure plants and organic 
debris chopped within said bale chopper main frame after passing said augers. 
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BRIEF 

I. Current legal criteria for obviousness 

(1) Su ggestion r>r teaching t" combine prior art 

There are three possible sources for a motivation to combine references to establish a 
legal conclusion of obviousness: (i) the nature of the problem to be solved; (ii) the 
teachings of the prior art; and (iii) the knowledge of persons of ordinary skill in the art. 
Manual of Patent Examination Procedure 2143.01 (Eighth Ed. Rev.2 May 2004) 
[hereinafter MPEP]. 

The fact that one skilled in the art could modify prior art in a manner alleged by the 
government does not make such modification obvious. Instead, prior art must suggest the 
desirability of a particular modification. InreFritch, 972 F.2d 1260, 1266, 23 U.S.P.Q.2d 
1780, 1783-84 (Fed. Cir.1992) (flexible landscape edging device not suggested by 
hindsight combination of prior art). The prior art must also suggest the reasonable success 
of a particular modification. MPEP 2143.02. 

(9 ) The claimed invention a s a whole must be obvious 

When determining differences between prior art and the applicant's claims, the correct 
inquiry is whether the claimed invention as a whole would have been obvious. Stratoflex, 
^^rosmC^ 713 F.2d 1530, 1537, 218 U.S.P.Q. 871, 877 (Fed. Cir. 1983) 
(emphasis added). 

p) The prior an r.annot teach awav from the claimed invention 
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A prima facie case of obviousness is rebutted by prior art which, in any material respect, 
teaches away from the claimed invention. MPEP 2141 .02. A claimed combination 
cannot change the principle of operation of the primary prior art reference or render the 
reference inoperable for its intended purpose. See In re Ratti , 270 F.2d 810, 813, 123 
U.S.P.Q. 349, 351-52 (C.C.P.A. 1959)(references taught rigid devices whereas the 
claimed invention required resiliency). A reference which teaches away from the 
claimed invention does not teach a combination of references which suggest that 
invention. See In re Fine , 837 F.2d 1071, 1074, 5 U.S.P.Q.2d 1596, 1599 (Fed. Cir. 
1988). 

(4) All claim limitations are considered 

All claim limitations must be suggested by the government's prior art. MPEP section 
2143.03. When evaluating a claim for obviousness, the government must consider all 
claim language. In re Wilson, 424 F.2d 1382, 1385, 165 U.S.P.Q. 494, 496 (C.C.P.A. 
1970). If an independent claim is non-obvious, then any claims depending therefrom are 
non-obvious. In re Fine , 837 F.2d at 1076. Additional features of a claim are not obvious 
if they provide additional advantages to consumers. Symbol Tec hnologies, Inc. v. 
Opticon, Inc ., 935 F.2d 1569, 1581, 19 U.S.P.Q.2d 1241, 1250 (Fed. Cir. 1991) (second 
patent's claims recited additional features which achieve further advantages). 

(51 Undue experimentation 

An invention is not obvious where the prior art gives no direction as to which of many 
possible experimental choices may be successful. See Boehninger Ingel heim Vetmedica, 
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M y ^H^-PloughCoro., 166 F. Supp.2d 19, 37 (D.N.J.2001), <#nm»f 320 F.3d 
1339, 1354 65 U.S.P.Q.2d 1961, 1971 (Fed. Cir. 2003). 

(6) Inherency 

5 An inherent property is a necessary feature or result of a prior art embodiment (which is 
itself sufficiently described). MPEP 2112 II. Inherency is not established by probabilities 
or possibilities. MPEP 21 12 IV. The government must reasonably support a 
determination that an allegedly inherent characteristic necessarily results from prior art 
teachings. MPEP 2112 W. 
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Non-obyiousness may depend upon unexpected advantages from inherent properties 
which an invention enhance, In re Adams, 356 F.2d 998, 1002-03, 148 U.S.P.Q. 742, 
745-46 (C.C.P.A.1966) (prior art did not suggest the unexpected increase in heat transfer 
efficiency of aqueous foam in applicant's device, although the industry knew that this 
foam per se transfers heat) (emphasis added). In these cases the advantageous inherent 
physical property is maximized by the invention's design, structure or function. Id. (the 
new device producing aqueous foam was designed to reduce splashing and increase 
contact of aqueous foam with a rounded container surface). 

20 Even if a change appears small, the invention which contains the change is non-obvious 
if the change provides previously unknown practical uses. See Intel Corp. v. U.S. Int'l 
ls ^^on, 946 F.2d 821, 20 U.S.P.Q.2d 1161, 1173 (Fed.Cir.1991). Disclosed 
inherent properties are also part of the "as a whole" inquiry. MPEP 2141 .02. Parameters 
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which successfully optimize an inherent property are non-obvious if the prior art did not 
recognize these parameters as result-effective variables. Id. 



(7) Official Notice 

The government must support technical assertions of official notice with technical 
evidence. MPEP 2144.03. Official notice is inappropriate without a prior art reference 
whenever the asserted facts are not capable of instant and unquestionable demonstration. 
MPEP 2144.03A. The government's assertion of technical facts must be supported by a 
reference work which is recognized as a standard in the pertinent art. MPEP 2 144.03 A. 

II. The Government's Prior Art References 

Applicant has reviewed the complete original research articles on which the 
government's abstracts are based: 

1. Yao-Chi Lu et al, "Economic Analysis of Sustainable Agricultural Cropping Systems 
for Mid- Atlantic States," Journal of Sustainable Agriculture 15(2-3): 77-93 
(1999)[hereinafter " Lu"]. This study evaluates the profitability of: (1) no tillage systems 
with chemical fertilizers and herbicides; (2) no tillage systems with crown vetch living 
mulch; (3) no-tillage systems with a winter annual cover crop; and (4) a reduced tillage 
manure based system without chemical fertilizers but containing green manure. Lu, 
pages 81-82. 

The experimental design comprised a randomized complete block with four smaller 
blocks. Each block contained four cropping systems assigned permanently to two plots. 
Plot pairs alternated between the com and wheat/soybean phases of rotation, so two 
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phases of rotation occurred annually for each cropping system. Id., page 80, third 
paragraph. 

The crown vetch system followed similar guidelines for the conventional no tillage 
system presently in widespread use, except crops grow within a perennial crown vetch 
living mulch. Id., page 81, third paragraph. 

The crop covers system applied winter annual species hairy vetch prior to com and wheat 
before soybean. Because there was insufficient time to plant hairy vetch following a 
wheat/soybean double crop, a full season soybean crop was grown between May and 
September to permit time to plant hairy vetch in October. Crops were planted into cover 
crops without tillage. Pre-emergence herbicides were eliminated and only post- 
emergence herbicides were used as needed. Only planter and side dress nitrogen were 
applied. Id, page 81, fourth paragraph. 

2. T.K. Iragavarapu et al., "Border Effects ort Yields in a strip-intercropped soybean, 
com and wheat production system," Journal of Production Agriculture 9(1): 101- 
107(1996)[hereinafter "Iragavarapu"] 

This study compared grain yield of soybeans and com in a three -crop system, to that of a 
two crop corn-soybean system. Iragavrapu, page 102, second paragraph. The goal of the 
study was to determine optimization of yields in three crop intercropped strip models, in 
lieu of two crop intercropped strip models or the classic monocrop model. Field 
experiments were conducted from 1991 through 1994 at two sites in southern Minnesota. 
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Rows were oriented east/west at one site and north-south at the second, and the soil type 
was poorly drained. Soybeans were grown on ridges in all strips at both sites in 1990. 
Id., third paragraph. 

Iragavarapu planted wheat, corn and soybeans as strip intercrops on these ridges. Each 
crop was planted in a 15-ft wide by 120 foot long strip, with six rows each of corn and 
soybeans and 21 rows of wheat per strip. Crops were rotated each year so corn followed 
wheat, soybean followed corn and wheat followed soybean. Corn and soybean were also 
planted and rotated in a two-crop alternate strip system within each replication at both 
locations. Id. fourth paragraph. 

Com "pioneer hybrid 375 1 " and soy bean "Sturdy" were planted on the same day in 30 
inch rows with a six row planter on ridges which were scalped to remove one to two 
inches of soil and previous crop residue. Soybean was planted at 9 to 10 seeds/foot of 
row. Spring wheat "Grandin" was planted at 94 pounds per acre directly into the soybean 
stubble without secondary tillage and using a no till drill following an application of 50 
pounds N/acre as ammonium nitrate. 

Alachlor and cyanazine were applied as pre-emergence herbicides for com. For soybeans, 
alachlor was applied at pre-emergence, and imazethapyr was applied at the first trifoliate 
stage. Bromoxynil was broadcast to wheat before flagleaf stage to control broadleaf 
weeds. Id, page 1 03, first paragraph, last sentence. 

III. Amended Claims 1-7 and 10 are not obvious based upon Iragavarapu et al. in 
view of Lu et al. 
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Amended Claim 1 



5 There are no suggestions in Iragavarapu in view ofLu for the amended claim I method. 
According to the government Iragavarapu discloses a method for intercropping com and 
soybeans. March 22, 2005 Office Action, page 5, first paragraph. It also contends that 
• Lu discloses an 'annual green manure crop,' and the government assumes that this term is 
the agricultural and horticultural equivalent of a 'winter annual cover crop.' Id. The 
1 0 government has no technical support for these assumptions, and Applicant cannot 
identify the term "winter annual cover crop" within Lu. MPEP 2144.03. Furthermore, 
claim meaning is defined by the specification. MPEP 2 1 1 1 .01 . Applicant's specification 
defines an annual green manure crop, but not a winter annual cover crop. 

15 The government also contends that it is obvious to plant green manure in two portions 
and similarly to Lu, Applicant's green manure is harvested prior to seeding of the 
commercial spring-planted crop. March 22, 2005 Office Action, page 5, first paragraph. 
However, Lu planted his commercial crops within perennial viable crown vetch. Lu, page 
81, third paragraph. In fact, Lu's perennial crown vetch is planted after a wheat harvest 

) and remains viable during a two year period. Under these circumstances, the perennial 
crown vetch is not necessarily harvested prior to seeding of the commercial crop, and in 
fact may not be harvested at any time. Id. 

Furthermore, amended Claim 1 recites combined green manure and combination mulch 
which is applied to pre-selected soil at (1) different depths and (2) different dates during 
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the growing season. Lu discloses a cover crop system with hairy vetch planting during 
October, but neither first nor second portions containing mowed hairy vetch or any other 
cover crop are disclosed or suggested. Id. page 81, third paragraph. There are also no 
subsequent dates for addition of hairy vetch or crown vetch as a combination mulch. 

Lu's manure/crimson clover system also does not disclose growth and application of (1) 
two portions of any plant for soil treatment (2) at two different dates during the growing 
season. Id., page 82, first paragraph. Lu's no tillage system does contain a green manure 
planting or green manure in any form, id., second paragraph, and his manure-based 
system contains crimson clover to overseed into soybeans. Neither the clover nor 
soybeans are divided into portions or allocations in Lu's disclosure. Lu, page 82,first 
paragraph. Based upon Lu, a third party skilled in the art would not be inclined to diverge 
from the practice of growing green manure plants and applying them to the soil at one 
date and at one soil level. 

The government has not specified the exact passage of Lu which suggests that first and 
second portions are leaves and stems, respectively. According to Lu's full text article, 
hairy vetch, crown vetch and crimson clover become ground covers in their entirety, and 
not as a first combined mulch portion or a second combined green manure portion. See In 
re Fritch, 972 F.2d at 1266 (flexible landscape edging device not suggested by hindsight 
combination of prior art); MPEP 2143.02 (the prior art must suggest the reasonable 
success of a particular modification). 
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In addition, Applicant's specification defines a first or second portion of combined green 
manure as follows: 

Application, paragraph 21 ("green manure plants"), 

Application, paragraph 65 (harvesting a portion of the green manure plants 44a for mulch 
5 20; quick tilling ^portion of green manure plants 44a and organic debris 19 into the soil 
45). 

Application, paragraph 66 (The farmer next mows green manure plants 44a and plant 
debris 1 9, which becomes combination mulch 20. . . .") 

Application, paragraph 78 ("The approximately one-half of wheat grass 18a is chopped 
) and blended with organic debris 1 9 to become combined mulch 20. ... The remaining 
approximately one-half of the bottom portions of. . . . (such as wheat grass 1 8a) is tilled 
into soil 45 with organic debris 19. . ..") 

Based upon this express language, the first and second portions of original and amended 
Claim 1 are not exclusively leaves and stems respectively as the government contends. 
MPEP 21 11.01 1, III. 

Amended Claim 1 also recites (1) the components of the organic residue, (2) annual 
green manure plants which remain unmowed until tillage; and (3) application of 
combined green manure approximately nine to fourteen inches into said soil. Application, 
paragraphs 6, 26 and 66. The government must specify which passages from the full text 
of Lu and Iragavarapu suggest these features. 

Furthermore, Iragavarapu's goals are (1) maximizing grain yields with wheat between 
com and soybean and soybean strips; and (2) grain yield of soybean and corn in three 
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crop systems, compared to exclusively two crop corn-soybean systems. Lu's goal is 
assessment of profitability of different cropping systems with minimum tillage. Based 
upon these two references, one skilled in the art would not be expected to combine (1) a 
system with no green manure/mulch system, with (2) a system which relies upon 
minimum tillage systems with or without a green manure or mulch. See In re Fine, 837 
F.2d at 1076 (purposes of two temperature ranges are entirely unrelated, so prior art did 
not teach use of claimed range). 

Amended Claim 1 as a whole must be obvious 

The government has not addressed the features of amended claim 1 such as: mowing of 
green manure plants immediately prior to tillage; use of a single portion of the green 
manure plants and organic debris as combined mulch; the composition of the organic 
debris; and spraying of combined mulch upon the soil surface after seeding commercial 
crops. Stratoflex. Inc. v. Aeroquip Corp ., 713 F.2d at 1537. Lu and Iragavarapu do not 
suggest spraying mulch at a specific depth, after tilling viable combined green mulch 
which contains intact soybean roots and nodules, when the invention is considered as a 
whole. 

The prior art teaches away from the claimed invention 

Iragavarapu teaches away from amended Claim 1 because he applies ammonium nitrate, 
cyanazine, alachlor, bromoxynil and imzaethapyr to commercial crops of corn and 
soybeans. Similarly Lu teaches away from amended Claim 1 because his (1) no-tillage 
method does not include any form of green manure; (2) no-tillage method includes 
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artificial fertilizer; and (3) no-tillage, crown vetch and cover crop systems include 
herbicides. Lu, page 81, second, third and fourth paragraphs. 



In contrast, amended Claim 1 expressly excludes artificial fertilizer, pesticides and 
5 herbicides. Application, paragraph 4; MPEP 2141 .02; see also In re Ratti . 270 F.2d at 
813 (references taught rigid devices whereas the claimed invention required resiliency; In 
re Fine , 837 F.2d at 1074 (a reference which teaches away from the claimed invention 
cannot be combined to suggest the invention). 

10 The government did not consider all claim limitations and language 

The government has not considered all the limitations of amended Claim 1 which 
include: the specific depth of combined green manure in the soil; absence of fertilizers, 
both biological and artificial; and two portions of combined green manure plants and 

15 organic residue which are applied at different stages and at different soil levels for 

seeding of commercial crops. In re Wilson . 424 F.2d at 1385 (all claim language must be 
considered). 

Furthermore, a modification such as the absence of fertilizers, pesticides and herbicides, 
20 is tremendous advantage, because the cost for raising commercial crops is significantly 
lower. There are also are short-term and long-term ecological benefits which result in 
less accumulation of chemicals within soil, water and crops. See Symbol Technologies, 
Inc. v. Qpticon, Inc ., 935 F.2d at 1581 (second patent's claims recited additional features 
which achieve farther advantages). Even if the changes appeared deceptively small, 
25 amended Claim 1 features such as composition of organic debris, as well as timing and 
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depth of combined mulch and combined green manure within the soil, provide previously 
unknown practical uses (such as more productive growing seasons without fertilizer and 
herbicide costs). See Intel Corp. v. U.S. Int'l Trade Commission . 20 U.S.P.Q.2d at 1173. 

Inherency 

Amended Claim 1 features which do not inevitably result from Iragavarapu in view of Lu 
include: 

(a) an organic residue containing desiccated intact soybean roots and nitrogen nodules; 

(b) a first portion and a second portion of combined green manure plants and organic 
residue which are applied to the soil at different depths and at different stages of seeding 
the commercial crops; 

(c ) an annual green manure crop containing green manure plants which remain unmowed 
until tillage and seeding of commercial crops; 

(d) absence of artificial pesticides, herbicides or fertilizer; and 

(e) absence of manure. 

Since inherency is not mere possibility, MPEP 2112 IV., features such as desiccated 
intact soybean roots and nitrogen nodules do not necessarily result from the general 
features of intercropping, strip cropping, or use of a green manure within the 
government's references. MPEP 21 12 II. 

Furthermore, although the benefits of mulch and green manure are known, no one could 
predict increased soil productivity at lower cost, from the amended Claim 1 method 
which enhances the benefits of green manure plants and organic residue as both a 

* 
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combined green manure and a combined mulch. See In re Adams . 356 F.2d at 1002-03 
(prior art did not suggest the unexpected increase in heat transfer efficiency of aqueous 
foam in applicant's device, although those in the art knew that this foam perse transfers 
heat) (emphasis added). 

5 

Undue experimentation 

Iragavarapu in view of Lu does not suggest parameters such as combined mulch 
composition, combined green manure composition, fertilizer, herbicides, and timing of 
tillage. See Boehninger Infielheim Vetmedica, Inc. v. Schering-Plough Corp .. 166 F. 
10 Supp.2d at 37, 320 F.3d at 1354 (an invention is not obvious where the prior art gives no' 
direction to the successful experimental parameters). 

Official Notice 

The government has not provided technical evidence to support its statement that its 
15 references suggest an annual green manure crop in two portions combined with intact 
organic residue. MPEP 2144.03; MPEP 2 144.03 A. In fact there are potential methods in 
which green manure plants are not combined with organic residue, or in which the 
organic residue in the soil differs from the composition of amended Claim 1. 

20 Amended Claim 2 

Applicant incorporates his entire analysis supra for the non-obviousness of amended 
Claim 1 herein. If independent amended Claim 1 is non-obvious then amended Claim 2 
depending therefrom is also non-obvious. In re Fine . 837 F.2d at 1076. In addition, an 
25 intercropped legume is only one element of amended Claim 2. The government must 
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address amended Claim 2 as a whole and all amended Claim 2 language. Stratoflex. Inc 
v. Aeroquip Corp., 713 F.2d at 1537; In re Wilson . 424 F OA at 1 ^ 

For obviousness, Iragavarpu and Lu must suggest the combined method of amended 
5 Claim 1 and not merely disclose intercropped legumes. Se e In re Fritch. 972 F.2d at 1266; 
MPEP 2143.02; Ecolochem, Inc. v. Southern California Edison Cn , 56 U.S.P.Q.2d 1065, 
1075 (Fed. Cir. 2000) (a reference by reference, limitation by limitation analysis does not 
demonstrate how prior art teaches the claimed combination). 

) Amended Claim 3 

Applicant incorporates his entire analysis supra for the non-obviousness of amended 
Claim 1 herein. If independent amended Claim 1 is non-obvious, then amended Claim 3 
depending therefrom is also non-obvious. In re Fine. 837 F.2d at 1076. 

In addition, intercropped soybeans are only one element of amended Claim 3. The 
government must address amended Claim 3 as a whole and all amended Claim 3 
language. Stratoflex, Inc. v. Aeroouip Corp.. 7 1 3 F.2d at 1 537; In re Wilson. 424 F.2d at 
1385. Iragavarpu and Lu must also suggest the combined method of amended Claim 3 
and not merely intercropped soybeans which are present in other contexts in prior art. See 
InreFritch, 972 F.2d at 1266; MPEP 2143.02; Ecolochem. Trie v Southern California 
Edison Co., 56 U.S.P.Q.2d at 1075 (reference by reference, limitation by limitation 
analysis does not demonstrate how prior art teaches the claimed combination). 
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The government must also explain exactly how amended Claim 3 inevitably results from 
its prior art, and how amended Claim 3 is created by those skilled in the art without 
undue experimentation. See In re Adams , 356 F.2d at 1002-03; Boehninger Ingelheim 
Vetmedica, Inc. v. Schering-Plough Corp .. 166 F. Supp.2d at 37, 320 F.3d at 1354. 

Amended Claim 4 

Applicant incorporates his entire analysis supra for the non-obviousness of amended 
Claim 1 herein. If independent amended Claim 1 is non-obvious then amended Claim 4 
depending therefrom is also non-obvious. In re Fine . 837 F.2d at 1076. 

In addition, intercropped corn is only one element of amended Claim 4. The government 
must address amended Claim 4 as a whole and all amended Claim 4 language. Stratoflex, 
Inc. v. Aeroquip Corp ., 713 F.2d at 1537; In re Wilson , 424 F.2d at 1385. Iragavarpu and 
Lu must suggest the combined features of amended Claim 4 and riot merely intercropped 
corn which is an isolated element in another context in the prior art. Se e In re Fritch, 972 
F.2d at 1266; MPEP 2143.02: Ecolochem, Inc. v. Southern California Edison Co., 56 
U.S.P.Q.2datl075. 

The government must also explain exactly how amended Claim 4 inevitably results from 
its prior art, and how amended Claim 4 is created by those skilled in the art without 
undue experimentation. See In re Adams , 356 F.2d at 1002-03; Boehninger Ingelheim 
Vetmedica, Inc. v. Schering-Plough Corp ., 166 F. Supp.2d at 37, 320 F.3d at 1354. 
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Amended Claim 5 

Applicant incorporates his entire analysis supra for the non-obviousness of amended 
Claim 1 herein. If independent amended Claim 1 is non-obvious, then amended Claim 5 
depending therefrom is also non-obvious. In re Fine, 837 F.2d at 1076. 

Furthermore, intercropped soybeans and com are only two elements of amended Claim 5. 
The government must address amended Claim 5 as a whole and all amended Claim 5 
language . Rtratnflex. Inc. v. Aeroauip Corp ., 713 F.2d at 1537; In re Wilson, 424 F.2d at 
1385. Iragavarpu and Lu must also suggest the combined features of amended Claim 5 
and not merely intercropped soybeans and com in other contexts from prior art. SeeJnK 
Fritc ^ 972 F.2d at 1266; MPEP 2143.02; Ecolochem. Inc. v. Southern California Edison 
Co., 56 U.S.P.Q.2d at 1075. 

The government must also explain exactly how amended Claim 5 inevitably results from 
its prior art, and how amended Claim 5 is created by those skilled in the art without 
undue experimentation. See In re Adams . 356 F.2d at 1002-03; Boehninger Ingelheim 
Vetmedica, Inc. y Srherine-Ploueh Corp ., 166 F. Supp.2d at 37, 320 F.3d at 1354. 

Amended Claim 6 

Applicant incorporates his entire analysis supra for the non-obviousness of amended 
Claim 1 herein. If independent amended Claim 1 is non-obvious then amended Claim 6 
depending therefrom is also non-obvious. In re Fine, 837 F.2d at 1 076. 
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Furthermore, intercropped soybeans and corn are only two elements of amended Claim 6, 
The government must address amended Claim 6 as a whole, as well as all the amended 
Claim 6 language. Stratoflex, Inc. v. Aeroquip Corp ., 713 F.2d at 15, 37; In re Wilson , 
424 F.2d at 1385. Iragavarpu and Lu must also suggest the combined features of amended 
5 Claim 6 and not merely exclusively intercropped soybeans and corn as an isolated 
element in other contexts from prior art. See In re Fritch, 972 F.2d at 1266; MPEP 
2143.02; Ecolochem. Inc. v. Southern California Edison Co., 56 U.S.P.Q.2d at 1075. 

The government must also explain exactly how amended Claim 6 inevitably results from 
10 its prior art, and how amended Claim 6 is created by those skilled in the art without 
undue experimentation. See In re Adams , 356 F.2d at 1002-03; Boehninger Ingelheim 
Vetmedica, Inc. v. Schering-Plough Corp ., 166 F. Supp.2d at 37, 320 F.3d at 1354. 

Amended Claim 7 

15 Applicant incorporates his entire analysis supra for the non-obviousness of amended 
Claims 1 and 6 herein. If independent amended Claim 1 is non-obvious then amended 
Claim 7 depending therefrom is also non-obvious. In re Fine , 837 F.2d at 1076. 

Furthermore, an alternating pattern for soybeans and corn is only one element of 
20 amended Claim 7. The government must address amended Claim 7 as a whole and all 
amended Claim 7 language. Stratoflex, Inc. v. Aeroquip Corp ., 713 F.2d at 1537; In re 
Wilson , 424 F.2d at 1385. Iragavarpu and Lu must suggest the combined features of 
amended Claim 7 and not merely the isolated element of alternating seeded soybeans and 
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corn from other contexts in prior art. Se e In re Fritch, 972 F.2d at 1266; MPEP 2143.02; 
Ecolochem. Inc. v. Southern California Edison Co., 56 U.S.P.Q.2d at 1075. 

The government must also explain exactly how amended Claim 7 inevitably results from 
its prior art, and how amended Claim 7 is created by those skilled in the art without 
undue experimentation. See In re Adams , 356 F.2d at 1002-03; BoehninRer Ingelheim 
Vetmedica, Inc. v. Schering-Plough Corp ., 166 F. Supp.2d at 37, 320 F.3d at 1354. 

Amended Claim 8 

The government did not specifically address its Claim 8 rejection in its first office action. 
However, Applicant incorporates his entire analysis supra for the non-obviousness of 
amended Claims 1 herein. If independent amended Claim 1 is non-obvious, then 
amended Claim 8 depending therefrom is also non-obvious. In re Fine , 837 F.2d at 1076. 

Furthermore, buckwheat as a green manure crop is only one element of amended Claim 
8. The government must address amended Claim 8 as a whole, as well as all amended 
Claim 8 language. Stratoflex. Inc. v. Aeroquip Corp ., 713 F.2d at 1537; In re Wilson , 424 
F.2d at 1385. Iragavarpu and Lu must suggest the combined features of amended Claim 8 
and not merely buckwheat in other prior art contexts. Ecolochem, Inc. v. Southern 
California Edison Co., 56 U.S.P.Q 2d at 1075. 

The government must also explain exactly how amended Claim 8 inevitably results from 
its prior art, and how amended Claim 8 is created by those skilled in the art without 
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undue experimentation. See In re Adams , 356 F.2d at 1002-03; Boehninger Ingelheim 
Vetmedica, Inc. v. Schering-Plough Corp ,, 166 F. Supp.2d at 37, 320 F.3d at 1354. 

Amended Claim 10 

Applicant has amended Claim 9 to include all the limitations of original Claim 1 and the 
original intervening claims. He has also modified the claim language pursuant to the 
government's requests under section 112, second paragraph. March 22, 2005 Office 
Action, page 6, Allowable Subject Matter. Claim 9 is now allowable and amended Claim 
10 depends from Claim 9. If independent amended Claim 9 is non-obvious, then 
amended Claim 10 depending therefrom is also non-obvious. In re Fine , 837 F.2d at 
1076. 

Amended Claims 11-13 

Claims 1 1-13 are now amended to include all the limitations of amended Claim 1 and 
intervening claims pursuant to the government's requests. March 22, 2005 Office Action, 
page 6, Allowable Subject Matter. In addition amended Claim 9 is now allowable and 
amended Claims 11-13 depend from Claim 9. If independent amended Claim 9 is non- 
obvious then amended Claims 11-13 depending therefrom are also non-obvious. In re 
Fine, 837 F.2d at 1076. 

Amended Claim 14 

The government did not address original Claim 14 in its office action, but amended 
Claim 14 is non-obvious for the following reasons: 



42 



The government 's prior art does not suggest the amended Claim 14 invention. 
Amended Claim 14 includes the following features: 

(1) planting of a commercial legume crop during the summer to form organic debris 
within preselected soil, 

(2) no-till planting of buckwheat and wheat over the same soil during the following fall; 

(3) mowing of the buckwheat and wheat in the spring, 

(4) tilling a second portion of buckwheat and wheat with organic debris into the same 
soil, 

(5) producing combination mulch with the first portion of buckwheat, wheat and organic 
debris by using a bale chopper, 

(6) creating consecutive corn rows, each of which are seeded with corn within furrows 
and which corn rows also contain three subrows of soybean seeds, 

(7) use of a modified seed drill and forklift attached to the seed drill, as well as a com 
planter which produces corn furrows at lateral intervals of thirty inches. 

Iragavarapu does not suggest these features, because he planted three crops- wheat, com 
and soybeans-- simultaneously upon ridges as commercial crops. Iragavarapu, page 103, 
Materials and Methods, second paragraph. 

In contrast, the amended Claim 14 method requires (1) planting of only corn and 
soybeans as the commercial crops, (2) planting a preliminary legume crop planted almost 
one growing season prior to seeding of com and soybeans as commercial crops, and (3) 
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planting wheat and buckwheat the following fall as green manure plants, and not 
simultaneously with corn and soybeans as a commercial crop. Application, paragraphs 
72, 74, 78, 80, 84, 93 and 92-97. There is no disclosure of a modified bale chopper or 
other modified machinery of any kind for the amended Claim 14 method in Iragavarapu. 
Application, paragraphs 123, 129, 134 and 139. 

Without the goal of modifying machinery for efficient use of the farmer's time and 
current investment, Iragavarapu has no suggestion for the reasonable success and 
desirability of modifying farm tools to enhance productivity. MPEP 2143.02. 
Furthermore, Ivaragrapu uses ridges, and not furrows and soybean areas, for the 
commercial crops. 

Lu's four cropping systems, alone or in combination with Iragavarapu, do not suggest 
amended Claim 14 because: 

(1) His non-tillage system does not apply tillage in any manner and does not use mulch 
or green manure in any form or combination, In re Fritch. 972 F.2d at 1266; 

(2) The crownvetch system does not apply tillage in any manner and there is no green 
manure of any form. Moreover, unlike Applicant's buckwheat and wheat Lu's 
crownvetch remains perennial living mulch which is never mowed. Instead, Lu's 
commercial crops are seeded into the viable crownvetch which remains viable 
throughout the growth of the commercial crops. Lu, page 81, third paragraph. 

(3) The cover crop system uses hairy vetch as a cover crop and nitrogen source for corn, 
but the corn and soybeans are planted into the hairy vetch without tillage; 
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(4) The manure-based system uses crimson clover as an additional green manure to 
animal manure. However, no tillage is disclosed for this the method, and there is no 
disclosure of clover divided into portions for green manure or mulch. Id. page 82, 
first paragraph. See MPEP 2143.02(the prior art must suggest the reasonable success 
of a modification). 

Iragavarapu in view ofLu does not suggest amended Claim 14 as a whole 
Iragavarapu discloses a method in which wheat, corn and soybeans are seeded 
simultaneously in strips along ridges "with six rows each of corn and soybean and 21 
rows of wheat per strip." Iragavarapu, page 102, Materials and Methods, second 
paragraph; Figure 1. This pattern does not suggest amended Claim 14 as a whole, because 
these features of Iragavarapu are merely isolated elements. Furthermore, these strips are 
not designed so a modified seed drill and a com planter deposit soybean seeds and com 
seed within a single pass. Stratoflex. Inc. v. Aeroquip Corp ., 713 F.2d at 1537. 

Iragavarapu in view of Lu does not suggest all amended Claim 14 limitations 
Neither Iragavarapu nor Lu disclose any modified machinery for growing, seeding, 
mowing and blending the plant combinations of amended Claim 14. Lu discloses 
cropping methods which include mulch and green manure. However, these features are 
isolated elements which must be combined and reviewed with the remaining language of 
amended Claim 14. For example, the government must address the modified machinery 
for seeding corn and soybeans, as well as the modified machinery for producing 
combined mulch. Furthermore, Lu's viable crownvetch and clover/manure systems do 
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not suggest the desirability of mowing and chopping the green manure plants with 
organic debris. In re Wilson. 424 F.2d at 1385. 

Iragavarapu in view ofLu teaches away from amended Claim 14 
Amended Claim 14 recites planting of wheat and buckwheat as green manure plants, 
while Iragavarapu discloses wheat planted simultaneously with com and soybean, and not 
as a green manure plant. Lu's first cropping system does not include a mulch, and his 
second and third systems require mulches which are not quick-tilled into the soil prior to 
planting of corn and soybeans. Although his fourth system includes crimson clover as a 
green manure, it supplements animal manure. There is also is no disclosure of the time of 
seeding of the clover or its subsequent collection from the field. 

Significantly, neither Lu nor Iragavarpu teach an initial legume crop which is planted 
earlier than the annual green manure plants within the same predetermined soil. This 
lack of the initial step of amended Claim 14 is clear evidence of teaching away, because 
one skilled in the art would not be prompted to (for example) (1) plant a legume which is 
left intact prior to planting of the green manure crop in the fall; or (2) quick-till mowed 
wheat and buckwheat into the soil prior to seeding of com and soybeans in consecutive 
lateral patterns, based upon the government's prior art. MPEP 2141.02; In re Ratti . 270 
F.2d at 813 (references taught rigid devices whereas the claimed invention required 
resiliency); see also In re Fine . 837 F.2d at 1074. 

Furthermore, the government's references do not suggest combining and modifying 
machinery to more efficiently intercrop two commercial crops in terms of cost and time. 
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See Symbol Technologies, Inc. v. Qpticon. Inc.. 935 F.2d at 1581 (second patent's claims 
recited additional features which achieve further advantages); see also Intel Corp. v. U.S. 
Int'l Trade Commission . 20 U.S.P.Q.2d at 1 1 73. 

Undue Experimentation 

Iragavarapu in view of Lu contains no passages with possible parameters for successfully 
modifying particular machinery, timing of planting legumes, or when or how to allocate 
particular plants and organic debris for green manure and mulch to obtain amended 
Claim 14. See Boehnineer Ingelhe im Vetmedica, Inc. v. Scherine-Ploup h Corp 1 66 F 
Supp.2d at 37, 320 F.3d at 1354 (an invention is not obvious where the prior art gives no 
direction to the successful experimental parameters). 

Iragavarapu in view o/Lu does not teach inherency of amended Claim 14 
Mulch and green manure are well recognized as beneficial for growing crops such as 
soybeans and corn. Ghaffarzadeh et al, "Economic and biological benefits of 
intercropping bereem clover," Journal of Production Agriculture, 10:314-319, 315, 
col.l, third paragraph (1997). However, it is the specific manner in which amended 
Claim 14 applies mulch and green manure, and how they are produced and combined 
with other materials, which results in improved soil. It is also well known that 
planting commercial crops in strips is beneficial to the soil. However, it is the specific 
manner in which Applicant has combined corn furrows and subrows of soybeans which 
contributes to simultaneously seeding of corn and soybeans in one pass. 
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Similarly the manner in which the machinery is used, as well as structural modifications 
and combination with other machinery, results in a more efficient method to seed 
intercropped corn and soybeans. See In re Adams , 356 F.2d at 1002-03. The specific 
manner in which combination mulch flows directly from a forage box wagon, reduces the 
time and labor required to move green manure plants from the wagon to the bale chopper. 
See id. 

These maximizing features of amended Claim 14 do not inevitably result from prior art 
embodiments such as Iragavarapu in view of Lu. MPEP 21 12 II. 
MPEP 2141 .02 (parameters which are successfully optimized to enhance an inherent 
property are non-obvious if the prior art did not recognize these parameters as result- 
effective variables). In this case, the result-effective variables included: modification of 
machinery, new combinations of machinery; the planting of a summer legume left intact 
for growth of a green manure plant; selection of the optimal green manure plant for this 
particular crop system; lateral spacing of corn and soybean crops, and ingredients of a 
combination mulch, to name just a few. 

IV. Prior Art of Record 

(1) U.S. Pat. NO. US 6,63 1 ,585 (Marvin J. Williams, Jr.) discloses an intercropping 
system for corn and soybeans. However Williams, Jr. does not disclose modified 
machinery for spring seeding corn and soybeans simultaneously; combination mulch, 
annual combination green manure, or selection and growth conditions for annual green 
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manure plants. Williams, Jr. also does not disclose the summer planting of a legume 
which remains intact in the soil to nourish a subsequent green manure crop. 

(2) Ghaffarzadeh, "Economic and biological benefits of intercropping berseem clover 
with oat in corn-soybean-oat rotations." Journal of Production Agriculture 10:314-319 
(1997) [hereinafter Ghaffarzadeh]. In Treatment I, Ghaffarzadeh seeded a mixture of oat 
and hairy vetch as a cover crop approximately one month after an oat harvest. However, 
hairy vetch re-growth was killed with glyphpsate and seeding a cover crop was 
discontinued. No herbicide or fertilizer were applied to the oat crops. 

For Treatment II Ghaffarzadeh seeded berseem clover with oats in the spring. For both 
treatments I and II, ammonium nitrate or urea were manually applied to com subplots. 
Com and soybeans were both cultivated, and in late August oat plots in Treatment I were 
tilled to control excessive weed growth. Pre-emergence weed growth was controlled by 
banding granular alachlor. Berseem clover was winter killed and was no management 
obstacle for com the next spring. Berseem clover cover grew with oats and provided hay 
or remained as green manure. Also, for Treatment II intercropping berseem clover with 
oats resulted in greater economic return than sole-cropped oats. Regrowth berseem 
clover was left as a cover crop (green manure) to protect the soil and contribute nitrogen 
to the succeeding com crop. 

This study did not disclose or teach mowing and quick tilling of a green manure crop, as 
the clover was killed artificially during the winter to prevent regrowth. Consequently, 
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there is no suggestion of allocating clover portions for combination green manure and 
combination mulch. There is also no disclosure or suggestion of how to modify existing 
machinery to more efficiently seed intercropped corn and soybeans. 
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REMARKS 

1. For 112 rejections of Claim 1: "Said first portion of said combined mulch" has 
antecedent basis in Clause (2) which reads at the end of that clause: 

"said first portion of said combined green manure becoming a combination mulch", 

2. The last two clauses of amended Claim 9 are modified to accurately reflect the 
selection of green manure plants, and not commercial legume plants. Application, 
paragraph 77. 



Respectively submitted, 

Adrienne B. Naumanri, Esq. 
Registration No. 33,744 
Telephone No.: 847-329-8185 
Facsimile: 847-329-8750 
On behalf of 
Marvin J. Williams, Jr, 
Applicant and Inventor 
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Small Grains 



Economic and Biological Benefits of Intercropping Berseem Clover 
with Oat in Corn-Soybean-Oat Rotations 



Mohammadreza Ghaffarzadeh* 



Sustainability of Iowa agriculture may require change from 
predominantly a corn (Zea mays L.)-soybean {Glycine max (L-) 
Merr| rotation to more diverse cropping systems. Alternative 
crops are vital for providing temporal diversity. 
Reincorporating small grains into a three-crop rotation with 
corn and soybean can provide greater temporal diversity, espe- 
cially if a forage legume is included as a companion crop- A 
Held study was established in 1991 on a Kenyon (fine-loamy, 
mixed, mesic Typic Hapludoll) soil to evaluate the economic 
and biological benefits of an oat (Avena sativa L.) crop under- 
seeded with berseem clover {Jrifolium alexandrinum L.) in a 
three crop- rotation. Two rotation treatments were compared: 
(i) corn-soybean-oat and (ii) corn-soy bean-oat intercropped 
with berseem cloven In 1992, 1993, 1994, and 1995, oat gram 
yield was not significantly changed when berseem clover was 
underseeded with the oat crop. However, in 5 yr, oat under- 
seeded with berseem clover produced up to 70% more biomass 
(harvested material without the grain) than sole-crop oat 
straw The biomass (40% oat straw and 60% berseem clover 
forage) also had adequate digestible material (51%) to be con- 
sidered as low quality forage. Berseem clover regrowth after 
oat grain harvest produced an average 1.2 tons/acre of forage, 
which could have been harvested for hay or left in the field as 
green manure. During this trial, berseem clover regrowth was 
left as groundcover and green manure, which contributed an 
average of 39 lb N/acre to the succeeding corn crop. Corn gram 
yields following berseem clover were 10% higher over the trial 
period. Soybean grain yields were the same for both treat- 
ments. Intercropping berseem clover with oat returned an 
average of $39/acre more than sole-crop oat. This study 
demonstrated both economic and biological advantages for 
more diverse cropping practices. 



Increased corn and soybean production throughout the 
Midwest has decreased crop diversity, contributed to sig- 
nificant environmental problems, and limited opportunities 
to integrate livestock into the cropping system. In Iowa, 
approximately 78% (12 million acres of com and 9 million 
acres of soybean) of 27 million harvested acres are under 
corn and soybean production (Iowa Agricultural Statistics, 
1992-1996) Approximately, 65% of corn acres are man- 
aged with a corn-soybean crop sequence, 30% with contin- 
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uous corn, and the rest with other rotations. Research in 
Minnesota (Crookston et .aL, 1991)-Suggests that adding a 
third crop, and possibly more, between the corn-soybean 
sequence will create a superior cropping system, particular- 
ly from the com and soybean yield standpoint However, 
finding a grain crop that compares economically with com 
and soybean is difficult. Small grains are a favorable candi- 
date for a three-crop rotation. The inclusion of small grains 
hi crop rotations in Iowa, however, has been unpopular, 
largely because of low grain market value and high vari- 
ability in grain yield. Oat accounts for approximately 89% 
of all small grains grown in Iowa. More than 750 000 acres 
of oat are planted each year, but only 225 000 acres are har- 
vested for grain (Iowa Agricultural Statistics, 1992-1996). 
The remaining acres are harvested as hay or silage, or to sat- 
isfy government program requirements. 

The use of cover crops is increasing for several reasons. 
They reduce soil erosion (Ebelhar et aL, 1984; Scott et aL, 
1987), increase water infiltration (McVay et aL, 1989; 
Wilson et aL, 1982), and improve spil pjftductiyity 
(Hargrove and Frye, 1987). The low percentage of ground- 
cover with annual grain crops, particularly from soybean, 
results in soil exposure to water and wind erosion, increases 
potential for leaching of soil nitrate N, and reduces N avail- 
ability for the subsequent crop. Small grains permit the 
inclusion of forage legumes as a cover crop in the crop rota- 
tion. In a no-till system, legume winter cover crops provid- 
ed biologically fixed N equivalent to 58 to 120 lb/acre of 
fertilizer N to grain sorghum [Sorghum bicolor (L.) 
Moench] and other succeeding summer crops (Blevins et aL, 
1990). In the midwestern USA, oat easily accommodates 
inclusion of a forage legume as a companion crop or cover 
crop after grain harvest Legume cover crops may contribute 
N to the subsequent crop (com or grain sorghum) and reduce 
the fertilizer requirement by 65 lb N/acre or more 
(Hargrove, 1986; McVay et aL, 1989; Holderbaum et aL, 
1990). In northern climates, approximately 90 lb N/acre can 
be contributed to the succeeding com crop by underseeded 
or interseeded legumes (Bruulsema and Christie, 1987). 

Conventional small grain-legume combinations in Iowa 
consist of oat underseeded with alfalfa (Medicago sativa L.) 
or mammoth red clover {Jrifolium pratense L.). Rye (Secale 
cereale L.) or oat mixtures with hairy vetch (Vicia vittosa 
Roth subsp. villosd) seeded after small-grain harvest is also 
a common practice. However, chemical or mechanical elim- 
"mation of these cover crops in the fall or early.in the spring 
before planting or germination qt.the.succeeding^crop. is.a 
major management consideration. Spring regrowth of bien- 

Abbreviation: NFRV, N fertilizer replacement value. 



nial cover crops may deplete soil moisture to the extent that ~ 
subsequent crop grain production is decreased (Ebelhar et 
al., 1984; Frye et al., 1988; Badaruddin and Meyer, 1989; 
Hest erTnan et aU 1992). 

^, Selecting an appropriate legume cover crop requires con- 
sideration of the legume characteristics, its associations with 
the primary crop, management practices, and environmental 
factors. Berseem clover, commonly known as Egyptian 
clover, grows rapidly after seeding and, in contrast to tradi- 
tional legumes, is a true annual that winter-kills in Iowa, 
Berseem clover also responds very well to multiple cutting 
schedules (Baldridge et aL, 1992), has high forage quality,* 
and has abundant biomass production (Brink and <~ 
Fairbrother, 1992; Singh et al., 1989). Singh et al. (1989) j 
found that the oat-berseem clover, combination may produce j 
4.5 tons/acre of high quality biomass. Oat underseeded with > 
berseem clover offers alternative harvesting options during 
the growing season. For example, in an anticipation of poor 
oat grain yield or quality, the producer may harvest the small 
grain-berseem combination as hay or silage. Grazing has 
also been investigated, and there have been no reported 
cases of bloat for ruminant animals (Baldridge et al., 1992; 
Sims et al., 1991). 

The amount of legume N contributed under different 
environmental, cropping, and soil conditions is unclear. 
_^JVlost evaluations of legume N contributions have, been con- 
ducted specifically with the legume as a green manure or 
within a rotation following the complete life cycle of the 
Jegume jspecies. Companion legume crops are not often 
grown to maturity and are subject to competition from pri- 
mary crops. In particular, the N 2 fixation of a companion 
legume crop may be very susceptible to shading within the 
intercropping conditions (Nambiar et aL, 1983). Thus, N 
contributions by a companion legume-cover crop on an 
annual basis remains unknown. 



~> Tillage... practices also influence availability of the 
legume-contributed N to the succeeding crop (Heichel, 
1987), especially since plowdown or incorporation of bio- 
mass does not occur in no-till and ridge-tillage systems. 
Studies in Nebraska showed that, in a no-till system, a hairy 
vetch cover crop increased soil nitrate, but not until 50 to 78 
d after the succeeding com crop was planted (Brown et aL, 
1993). This increase in soil nitrate occurred after com silk- 
ing, at which time more than 70% of the plant N need had 
already been met and additional mineralized N has little 
effect on yield (Hanway, 1963).. 

• > The. benefits of legum? .coyer crops grown, in. rotation 
have been widely demonstrated. Major limitations in deter- 
mining the environmental importance anjd economics of 
intercropped legume cover crops remains because little reli- 
able data exist for specific environments and crop rotation 
sequences. The objectives of this study were to evaluate the 
economic and biological benefits of an oat crop underseed- 
ed with berseem clover in a three-crop rotation. 



MATERIALS AND METHODS 

A field experiment was conducted for 5 yr (1991-1995) 
on Kenyon soil with a maximum 5% slope at the Northeast 
Iowa Research Farm near Nashua. The experimental design 
was a split-plot with two whole plots (^e^^cxQr^j^tipn) 
randomized within four blocks. Whole plots (Treatments I 
and II ) included com-soybean-oat (Fig. 1). Each crop with- 
in Treatments I and II was grown in a 15 by 200 ft plot and 
rotated annually. The com plot was then split into four 50-ft 
subplots to evaluate . MjfejtUi^_rates. Corn (24 000 
seed/acre) and soybean (160 000 seed/acre) were planted in 
six 30-in. rows. Qat was sown at a rate of 120 lb/acre in 20 
rows with 7.5-in. spacing using a no-till drill. 



REP 1 



REP 2 




Rotation treatments: 

T1= Corn/soybean/oat 
T2= Com/soybean/oat+berseem clover 



Applied N fertilizer to the corn plots: 
F0= No N fertilizer 
F1= 50 lb/acre N fertilizer 
F2= 100 lb/acre N fertilizer 
F3= 150 lb/acre N fertilizer 



Crops: 



Com 
Hf Soybean 
p)oat» 
[Border 



Fig. 1. Plot plan, relation treatments, applied N fertilizer to the com plots, plot and subplot sizes, and randomization of treatments within each repli- 
cation. 
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Month 



,oo7t 1993* 1994-3 1995* 1991 1992 



April 
May 
June 
July 
August 
September 
October 
November 
Total 
During oat 

production 7233 



6.86 
7.00 
6.M 
2J3 
4.93 
2.10 
4.11 
3.26 
36.73 



3.60 
2.10 
2.12 
7.19 
2.65 
4.21 
0.88 
5.50 
28.25 



3.45 
3.81 
6.95 
9.12 
8.70 
2.97 
1.41 
1.34 
37.75 



2.29 
2.76 
6.57 
6.89 
2.17 
2J0 
3.39 
2.39 
28.76 



3.99 
2.42 
6.74 
5.51 
5.74 
2.29 
2J0 
0.72 
29.71 



+3.58 
+2.83 
+ 1.60 
-2.01 
+0.92 
-1.90 
+ 1.47 
+1.60 
+8.09 



+032 +0.17 
-2.07-OJ6 
-2.42 +Z4I 

+2.85 +4.78 
- IJ6 +4.69 

+0.21 - 1.03 
-1.76-1.23 

+3.84-0.32 

-0J9 +9.11 



-0.99 

- 1.41 
+2.03 
+2.55 

- 1.84 
-1.70 
+0.75 
+0.73 
+0.12 



+0.71 

- 1.75 
+2.20 
+ 1.17 
+ 1.73 

- 1.71 
-0J4 
-0.94 
+ 1.07 



12.21 16.41 16.90 13.14 



excellent growing condiuons. „mi and oal crops with minor damage lo 

ft 1995-Hail on 22 July severely damaged corn and oai c 
soybean crop. 

For TrestmeM 1, a nuxture of oat (90 •«.•«) teil ? 
? o4ihSSl was seeded as a Ime cover crop approx.- 
»etoh (27 lb/acre) »ss «eded « ^ ^ ^ 

'sidTxeS nSCS Ml a^d spring «* .o kill die 
co.er and fixed N dimng ^ ence 

S^STS «W after «*. ctovor 
isn lh N/acre) as ammonium nitrate (except in 1995 urea 

apd y K t.,« e nof applied » «* of .he crops 

vesrirrg 40 ft of rhe cwo cea ^ 

T si 1^3% gSTioistc for cL ml soybe-; 
of lb. 5 ana *\ d b i om ass (minus grain) 

o^arvesting 3 by 3 ft sec- 
tions from the ^-<*~£^W& ^ berSCCm 
In Treatment II, at the time oi o g dete rmine 

clover forage was "JP«££S^ £ and straw- 

straw-hay m.xture ^'^^^^ animal nutrient 



direct acidification method (Marten and Bames, 1980) . Dry 
matter production from berseem clover re growth was mea- 
sured before the killing frost occurred each year. Plant mate. 
naTwas dried and ground to pass a 0.04-.n. screen with , a 
Cyclone mill. Nitrogen concentration was determ.ned by 
micro-Kieldahl digestion (Bremner, 1965). 

T many studies (Hargrove, 1986; Bruulsema and 
Christie 1987; McVay et al., 1989) an indirect measurement 
oHne legume cover crop's N contribution is determined rb y 
comparing yield response of the succeeding crop to N fertil- 
izer with and without a cover crop. However, clmiat.c con- 
dhions nutrient uptake efficiency of the crop, N fertilizer 
rype and timing of application will affect the crop response 
to N fertilizer. To determine N fertilizer replacement values- 
fNFR\0 for the berseem clover cover crop, corn gram yield 
response to N fertilizer rates was used. Quadratic regression 
equations were obtained using com grain yields foltowtng 
.ole-croo oat (Treatment I) and oat intercropped with 
berteem clover (Treatment II). The NFRV was estimated by 
substituting 0 N rate grain yield for corn followmg oat 
underseeded with berseem clover into the quadratic equa- 
tion of corn grain yield following sole-crop oats 

Statistical analyses were conducted using SAS (SAS 
Institute, 1985) analysis of variance pro enures A CO mp ar- 
isen of means was performed by using Fisher s LSD (the 
IS significant difference at the 5% probability level) 
where significant treatment mean squares were found. 

For economic evaluation, costs of oat production were 
estimated, using Cost of Crop Production in Iowa (Duffy 
„ H jndd 1990-1995). Market-year average price (Iowa 
^cultural Statistics. 1992-1996) and land value for Floyd 
County was used. For both treatments, production cost 
included: machinery, inputs, land value and labor cost for 
oat grain and straw or hay (oat straw and berseem clover for- 
age) harvest 

RESULTS AND DISCUSSION 

Oat vields (1992-1995) were not affected by N fertilizer 
applied to com plots in both rotations. Therefore, average 
vtelos of subplot for oat are presented. Total rainfall during 
o* production every year except in 1992 was above normal 
(Table 1). 



Oat Grain and Biomass Yields 

Oat grain yields in 1992, 1993, 1994, and 1995 were not 
significantly different for sole-crop plots and those inter- 
sefded^th berseem clover (Fig. 2). In con^t, biomass 
Tminut grain) production was 67, 1 50 
with berseem clover than without it from 1992 to 1995. 
respectively (Fig.2). High year-to-year variability of grain 
ySlt a ma or reason why Iowa fanners gro* r very little 
oaV This variability was also evident in our field study^On 
£ other hand, straw, and especially biomass (m.nus gram). 

pr tr^9^ 

199? anc I 1991) combined with excellent climatic condition 
resulted in record high oat grain production ,n Iowa. Oa 
Jain production suffered in 1993 because of excessive ra* 
feU However, berseem clover biomass (m.nus gram) pro- 
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action was 2.5 tons/acre at oat grain harvest (Fig. 2) and 
fj tons/acre regrowth at the end of the growing season 
Table 2) In 1995, hail damage in July caused severe oat 
J£ loi od also moderately reduced berseem clover 

fCgr Mot winter legume cover crops used in Iowa either 
delay planting or compete with the succeeding crop. 
BeScm clover, however, was winter-kdled and presented 
„ 0 management obstacle for com during next spring. In the 
Tyr of this study, berseem clover has shown favoraWe inter- 
cropping characteristics with oat and seems adapted to the 
Sic conditions in Iowa. Feed quality of berseem c over 
Sge and straw mix (oat straw 40% and berseem clover 
hay 60%) were high compared with straw w.th m v,tro dry 
matter disappearance rates of 51 and 36%, respectively. 

Oat Treatments Economics 

Intercropping resulted in greater profits than sole-crop 
oat each year, primarily due to larger biomass (minus grain) 
production. In Treatment II, intercropping berseem clover 
with oat had better economic return than sole-cropped oat 
fTable 3). Additional costs of intercropping berseem clover 
included seed, extra baling, and labor costs. Production 
costs were not separated between oat grain and straw or hay 
production and only calculated as costs for a grain portion. 
Regrowth of berseem was left as a cover crop (green 
manure) to protect the soil and contribute N to the succeed- 
ing com. The direct value of berseem clover regrowth or 
indirect value of contributed N to the following com crops 
was not considered as profit. 



1 



O 

o 



Table 2. Primary oat crop planting, harvesting, and first kilting frost 
occurrence, and potential N contribution of berseem clover from 
aboveground cover biomass, 



o 

O 
UJ 

>- 



s 




1992 



1993 



1994 1995 
YEARS 

Fig. 2. Oat grain yield and biomass (minus grain) production , aj t grain 
harV«t?imc in both treatments. Yields with the same letter for a 
given year not different (P > 0.05). 



Date 



Oat 



Killing 



Berseem clover regrowth 



Year 



1991 
1992 
1993 
1994 
1995 
Means 



Planting 


Harvesting 


frost 


DMt 


N 


N yield 








ton/acre 


% 


lb/acre 


7 Apr. 
15 Apr. 

10 May 

11 Apr. 
25 Apr. 


29 July 
19 July 

30 July 

19 July 

20 July 


20 Sept. 
5 Nov. 
29 Sept 
1 Nov. 
22 Oct 


1.3 
1.1 
1.4 
1.2 
\2 
\2 


2.49 
2.32 
2J5 
2.41 
244 
2.40 


65.0 
51.0 
65.8 
57.8 
58.2 
59.6 



t Dry matter was measured from aboveground biomass at the end of the cropping sea- 



Corn Yield 

Com responded similarly to applied N fertilizer in both 
rotation treatments. When N was not the limiting factor (150 
lb N/acre subplots), corn grain yield (averaged for the 5 yr) 
was significantly higher for Treatment II than for Treatment 
I (Fig. 3). Above-normal rainfall, low air temperature, and 
below normal days of sunshine created poor growing condi- 
tions in 1993. Weed control problems (predominantly com- 
mon dandelion [Taraxacum officinal W.]) in the 1994 corn 
plots after berseem clover resulted in relatively lower yield 
than in previous years. Hail in 1995 resulted in severe dam- 
age to corn leaves, which consequentially reduced grain 
yield by 35 to 40 %. 

Soybean Yield 

Adding berseem clover with oats had no effect on soy- 
bean yield (Fig. 2). Soybean yields also were not affected by 
N fertilizer applied to corn plots in both rotations. In 1995, 
soybean suffered 5 to 10 % hail damage. 

Berseem Clover Nitrogen Content 

Higher com yields following oat plus berseem clover 
may be due to the N contribution of the legume cover. At the 
end of the growing season in 1991, 1992, 1993, and 1994, 
the amounts of berseem clover biomass that remained on the 
soil surface were 1.3, 1.4, 1.2, and 1.2 tons/acre, respective- 
ly. The N concentration of the dry matter was approximate- 
ly 2.4% (Table 2). The potential N contribution of berseem 
clover from aboveground biomass was therefore consistent 
at approximately 60 lb N/acre per year. Determining N con- 
tribution to succeeding crops by calculating shoot biomass 
N content can be unclear (Heichel, 1987) because of poten- 
tial N losses, tillage effects, and uncertain mineralization 

Estimations of NFRV for 1992, 1993, and 1994 by using 
com response curves were 63, 165, and 0 lb N/acre, respec- 
tively. In 1995, com plants were severely damaged by hail. 
This resulted in confounded grain response curves and esti- 
mates of NFRV were inconclusive. The N fertilizer rates 
were not sufficient to optimize com grain yield in 1993 
because above-normal precipitation and flooding resulted in 
a linear corn grain yield response to applied N. In 1994, 
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r „in h.rv«sO in both treatment* at the Northe^t low. Research Center (1991-1995). 




Oat-Grain 
Yield bu/acre 
NetS/acre 

Straw 

Yield ton/acre 

Net S/acre 
Biomass (minus grain) 

Yield ton/acre 

Net Vacre 
Total net profit/acre -$ 1 9 
Total net profit/acre 

Syr 



| Market-year average price l ,oon_iOQ51 
t Total production cost (Duffy and Judd ^^^'^ ^ calculated as cost for grain oat production). 

Production cost included oat gram and ^^^^ with underfed bcraeem clover (but onJy calculated 

\ Production cost included oat grain, hay harvest, and extra cost assocuueo 



, Floyd County (Iowa Agricultural Statistics, 1992-1996) 



as cost for grain oat production). 
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O 




1992 



1993 



1994 



1995 



Average 
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1992 



1993 
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1995 



Average 



El ConvSoybeatvOat 



Com-Soybean-Oat+Berseem 



Fig 3. Corn and soybean yields for two 
each crop within a yean 
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rotation treatments in 1992, 1993, 1994, and 



1995. LSD - least significant differences between treatments for 



„„sc curves were similar in both treatments. 
Sionally, Treatment II had high weed pressure, which 
A ffec Xhe corn grain yield. In 1992, a normal year, poten- 
a ^ S contributed by the cover crop (aboveground poruon) 
•If fall misestimated NFRV from the succeedmg comcrop 
'"p« similar. Estimated NFRV using average com gram 
nTvi Tm and 1994) response curve to N fert. hzer indi- 
ffi ^rappToximately 39 lb N/acre was confuted by 

^^Zu^leern cover crop on soil productivity 
7Z£ Physical properties were not part of the research 
"IS! m hoSevir, aVTadjunct study (Sawchik, 1994) »*- 
25 S'berseem clover provided 79% groundcover until 
com planting. 

CONCLUSIONS 

Intercropping berseem clover with oat ^ d £jf 
biomass production without reduc.ng oat gram yteWL 
Sow* of berseem clover following oat harvest can be 
tested for hay, fed as fresh green-chop, ensiled, grazed 
S3 a > green manure. Using berseem as green , manure £ 
Se croPPmg system provided the equivalent of 39 lb N/acre 
?« ^suSquem com crop. Interseeding oat with berseem 
Sever Increased profit from the oat portion of a 3-yri corn- 
5earf-oat rotation by increasing biomass q^jr-d 
nuantitv Additionally, berseem clover provides a high-den- 
Kver crop, and improves soil productivity. The use of 
beseem clover as a cover crop could make growing oat 
more profitable and, with decreasing government payments, 
Umy become a major viable alternative crop for fanners in 
the Midwest. 
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Border Effects on Yields in a Strip-Intercropped Soybean, 
Border b ^ ^ productlon Systenl 



T.K.IragavarapiT 



and G.W. Randall 



conducted to *^j£^2T!rf~ «" negative 
between corn and soybean 5elds . Corn, 

b0r h dCr l!^^^ " -re U as strip 
soybean and >vhea (Tnr. ^ ^ , ocat(ons ,„ 

intercrops (15-ft wioej in b 1994 d were com- 

southern Minnesota from '"J^J^^rt.- 
pared with a two-crop corn ****** at the other. Soybean 
east-west at one locat.on and "^h-sou'h 
yie ,d in the three-crop ^^^rl next to wheat 
row adjacent to corn and 8* for "the s h . south rowS , 

compared with nonborder ■ej-jj rows In ^ ^ ^ 

soybean yields -re "^^^^ yield reduction in the 
compared w,th nonborder ro^ wUh y a „ strip 

west row next to wheat. In the t*o crop 
system, soybean yields were reduc^ by 34 and 11^ ^ ^ 
and north border ^^^^'^rsoolh rows, the 
nonborder rows « ne we* row yielded 21% 

outside east row y.elded 19% less ana . ^ 
,ess than the nonborder row* Corn y .« I J ^ thc 

"^^^^-SSTjSLTl* greater than the 
south row next to soybean y,e , he east outs ide row next 

"-^.SSrSSSJE'Ii row next to soybean 
to wheat yielded 23% greater anu . th two . C rop 

yie .ded 27% greater than the sim nar.y 

- T 7<ri« I20lh St., Waseca, MN 

U^r^TT^i^^oU^ Scientific J. Series Paper no. 21 851. 
56093. Mln^^^S^dhg author (riragava@smaes.mes. 
Received l-> ivja 7 
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•„ »oc. west rows and 9 and 17% greater in north- 
next to con. » east-west "J" indicate that wheat 

7 th JSJ^^^ii strips improved soybean 
planted between corn a 7 adversely affecting 

l^^r^^^5J wai enhanced by 9 to 12% in 
and three-crop strip systems. 

Otrip IKTERCROPPING is a practice in which two or more 
SrpsTe grown s— usly 

"5r~f t Ll, .«|]v accommodate management of smps. 
„ »m so^an "rip mtetcropping systems, bo* (Una 

„„„„ from eon. „ d £ te , n forwaKr , light, and J 

ISSrSSb in gmwth habits o. the cop, 
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• hPWen the two- and three-crop 
room for a border strip be^en 

systems. - 75r an d soybean 'Sturdy' were 

y Corn 'Pioneer J J with . shi-iow ptantef 

planted on the same day m 30 ^ ^ ^ an(J ^ 

on ridges that were ^scalpe ^.e of (he corn border rows 
previous crop res.due Plantmg 

\l and 6) »>s"™™* b ?Z To maximize corn products 
30 200 plants/acre) .n a . efiW Soybcan was 

within both the two ; a " d * h " w spring wheat 'Grandin'was 
planted a. 9 to 10 g soybean stubble without 

Ranted at 94 lb/acre d.recUy . « h y ^ 

Secondary tillage «"««^.^*i lrBte . Each corn strip was 
of 50 tb N/acre as J ->^ n ammonium atc> 

subdivided into four 30-ft long p StaMer 
was broadcast at rates of 0. 40 8 and ^ ^ 

fertilizer was not > JPj!*Jv ^ opimum N rate for corn 
N/acre rate, wh.ch .s close tc > tne P ^ ^ 

after wheal and soybean a «g« » ^ d due l0 
paper. Phosphors s and K JfcrtiW Corn and bea „ 

high soil test levels of Aese cuUlvaMop 
slrips were ^ Allowing year Ridges were 

serving to build the ndges i 2Q m helgnt . 

bu il, when the co™;^ ^ (2 . 5 lb ai/acre) were 

Alachlor (3.0 lb herbicides for corn, 

tank-mixed and apphed^s preeme g ^ pre . 

For soybean, alachlo r (3.0 lb atf c J ied „ 

emergence and '"^'"XSicides were applied in a 15-in. 
the frst trifoliate ^ 7 f\^™f wa s broadcast to wheat 
band. Bromoxyml (° ^ ^.^"idleaf weeds, 
before flagleaf stage .to control ^ t ^ of 

Corn yield was ^^'^Jwith a plot combine. Wheat 
each row. Soybean <J£*J£ P d . harvesting , 

yie»ds were ^^^^ of thispaper wheat gra n 
15-ft long secnon. For tne purp one . thir d 

. yields were expressed for «™ • lds frGm a il seven 

as the whole sthp, were c^culated by ^ ^ 

each row to the ""ter <^o °ws domized) com plete 

system. ^ expenme^l des.gn ^ q{ 

block design w.th iWjlw re were tes ted by 

position on grain y ,c l d . a "^ itions and blocks as sources 
Lalysis of variance with row posit o . on ^ ^ , 

of variation for each year ana ^ ^ % 

combined analyses across f he 4y y ri8tion withm 

position were also .nc uded as^ so rformed usin g 

Each location. The ^^^SAS (SAS Inst, 1988). 
the general linear «^*^£ n single degree of freedom 



an d temperas were co.der ^^L*5»* 
season. Conditions for plan and Augu st and 

l9 93, with excessive ra.nW be ween ™ * „ ,„ l994 
cooler-than-normal a,r tempe^res. ^ P in ,„ 

were above normal early in l ^°™" 8 and August . Rainfall 
September with cooler-than-normal July an B 
in 1994 was close to normal during the grow g 

but below normal in May. 

Soybean Yield 



RESULTS AND DISCUSSION 
Weather Conditions 



a the erowing season varied 
Weather conditions ^"ngj* ^r It both locations 
considerably among year bu were s ^ 
(Table 1). Growing season was ^ turcs . Rainfall was 
iainfall and ^^^Ti^* season in 1992 
slightly below normal early 



,o» next lo com yielded , . 7 *J2T& 1 ,.„ /■> < 0.01) lhan Ihe 

nonborder rows (Table I), a o x rQW 

significant (P * 0.05) effect of both g« ^ 
position interaction on soybean seed yieW row n£Xt 

kebomsi*^ 

lhc nonborder ^ ^g^W" ^ f"» ^t 
sign.f.cant effect (/> » . cornb ined analyses at 

interaction was nons.gmfica -» ^ ^ was 

Freeborn. Soybean y.e Id in the roj a j ^ 
reduced on average by 10% <P * 0.05)^ ^ 
rows) and 18% (P ^ 0.01) ^ 4 Fortin 

compared with the row nexi w for , he rQW 

et al. (1994) also reported _abou. 8% y.eW _ n 
next to corn compared with the row ncx 
north-south rows. Seed size among the row s ^ 
inconsistent with small seeds oM S ^ of 6 s y ^ 
T T X ' onW r i n o a f6 S;%^o7Z^l Other poss, b.e 
WhC LfortesLr yfeWii outside soybean row are fewer 

P 1„ the two-crop system when both 
were bordered by corn, ^'^^fStfule row at 
(F s WH)1^7^^C^^u£r rows while the 
Waseca yielded 34% less man Moreover, the 

north row yielded 11% kjjj* 8 ^ lhan the north 
outside south row yielded ^•^^ffcj more yield loss 
row. The reason for the south row suffering y ^ 

than the north row -^f""^ ouSde row yielded 
shading by the corn. At Fiee bom the east ou ^ 
19 % less than the nonb^rdc ^ ^^Jifcencc. 
west outside row yielded 21% less in ^^y . n ^ 

were not significant between the two outs.ae 
north-south rows. . . t _ ee . 

soy r 

other hand, row 6 adjacent to corn «J *J ^° P and y 21% 
(Table 3) yielded 34% less cros yc*«£ 
less at Freeborn. Thus, smal ^J^g^ and soybean 
tion with the neighboring soybean row | Roo , 

^^TSTSS ,h £Sa P (Ne.son and 
studies cond " c ^ a ^ c :^ 1970) showed corn 

Allmaras, 1969, Kaoke anu _ nvbean row and compet- 

roots proliferating into the adjacent soybean ro^ ^ 
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" ^^-,0 and Freeborn <north-sou«»row^ 

™ sovVnn-wheat , „ y-^^rnnn.ng SYSUW — ■ N»,.h-»° »th «»w» 

Tob.elCornjie^^^ ____ 




6 <nc*Uo soybean) 

cv.% 

LSD (0.05) 

6 vs. 2-5 
I vs. 6 

23lS vs. 3&4 



NS 



MS 



NS ^ -"^r^^obabil«iy«c7cl. respectively. 

Wasecajeasuwe^r^)^ Horth-souih rows 

bu/acre 



I991t 



* 189.9 

\ 183.4 

4 187.0 

c 193.2 

6 235 ' 8 

CV.% 6:3 

LSD (0.05) 19.1 
Row rontrasis: 



NS NS 



T row at Waseca yielded MJ^^ Xntage'for the 
18% more than the combination of better 

outside corn rows ««W be*« ,0 lation in these, rows 
light intercepts and "J^f^J outsidc row is thought 
Greater yield advantage ^ *eswrtj ^ 
,o be due mainly tomore direct sun g advantagc for 
than the north row. This s J uth row when in an 

strip intercropping is due manfy ^ ^ Wlth 

tJ^^^S^S^^A west outside rows 
north-south rows, both the e corn . soybea „- w he a « stri, 



I probability level, " 3 r v 

™«ino AveraRed across years, yields of 
benefitted by stnp cropping. A ^ ra ^ ^ d J 27% greater, 
lte east and west £J gnlike Waseca, yield 

respectively, than the ^"^"^en the outside east and 

Sunlight reaching both outside rows. 

Com yields in ^^/fl-a, the 
by row position in 7 of 8 site y^ ; border rows, 
outside north row yielded 21% more man 
while the yield advantage for the ^outside .sou 
23% above the nonborder rows At Freeborn^ m 

the west outside row had a yield aavan B variab le. 
but only 22% in ^93 when yreW^erelow 
Wtaeoa^l^^,^^^ to soyb ean 

yielded 23% greater <u rTO nDina systems. This 

Ln the nonborder ^"J^^JS Snt to soybean 
indicates that the outs.de corn owj ^ ^ ^ 

S3S 2» C " b pSn- «- a north-south ,ow 
^moisture at harvest ■ -^^-^'SUSS 

averaged across years at Waseca p °> f , less gra ir, 
the corn row next to *>ybea ^had «gmt.c y g> 

m0 isture than ^ n ^"^^%rc^& points 
grain moisture » the south row was P ^ 
.w nv «i (east-west rows) ana r re* 



Table 6. Com grain moisture at harves ^ ! : Noith-south rows 

rows). — ~~ " - — Averace 



Row 



I (next lo wheat) 

2 

3 

4 

6 (next to soybean) 
CV, % 
LSD (0.05) 

pom rnntraStSI 

1 vs. 2-5 
6 vs. 2-5 
t vs. 6 

2&5 vs. 3*4 



NS 

t. NS = signtficant al u.w, w 



31.0 


36.4 
33.2 
33.8 
33.2 
34.8 
323 


30.1 
30.8 


29.5 
283 
27.4 
25.6 
23.9 


28.7 
28.4 
30.4 
26.3 
4.7 


5.2 
2.1 


6.2 
NS 


2.1 




• 


' NS 



NS 



NS 
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in an 1 1% yield.loss at both locations. Whole strip corn y,elds 
were enhanced by 7 to 12% due to greater pos.t.ve effects m 
The border row/in both row orientations .n the two-crop 
system (Table 9). 

CONCLUSIONS 

Results from this 4-yr study indicate that under southern 
Minnesota conditions, wheat planted on the north s.de of corn 
in east-west rows and east of com in north-south rows reduces 
negative border effects on soybean and improves the overall 
strip yields compared with a two-crop corn-soybean system. 
The soybean border row next to wheat benefitted more when 
planted in north-south rows than in east-west rows Com 
yields of the strips were considerably greater than whole-field 
vields due to positive border effects on outside rows, espe- 
cially when planted in north-south rows. Energy costs for 
artificial drying could be reduced somewhat due to drier com 
erain in both outside rows when intercrop strips are planted 
in a north-south row orientation. Although wheat yields were 
reduced slightly in the 5-ft section next to corn, the overall 
strip yields were unaffected due to strip cropping. These 
results suggest that alternate three-crop strips should be 
planted in a north-south row orientation rather than east-wes 
10 optimize production. However, economic conditions will 
determine the net benefit of farmers adopt.ng th.s three-crop 
strip system rather than the two-crop system or the normal 
whole-field planting. 
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earned patent term adjustment. See 37 CFR 1.704(b). 



Status 



Responsive to communications) filed on ?8 November 2005 . 
2a)IEI This action is FINAL. 2b)D This action is non-final. _ 

3 □ Since this application is in condition for allowance except for formal matters, prosecution as to the ments .s 
closed in accordance with the practice under Ex parte Quayle. 1935 CD. 11. 453 O.G. 213. 



is/are withdrawn from consideration. 



Disposition of Claims 

4) E3 Claim(s) 1^20 is/are pending in the application. 
4a) Of the above claim(s) 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) ±£Q is/are rejected. 

7) D Claim(s) is/are objected fo. 

8) D Claim(s) are subject to restriction and/or election requirement. 
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10)D The drawing(s) filed on 



is/are: a)D accepted or b)Q objected to by the Examiner. 
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Replacement drawing sheet(s) including the correction is required if the drawls) ,s objected to. See 37 CFR 1.121(d). 
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Priority under 35 U.S. C. § 119 

12) D Acknow.edgment is made of a claim for foreign priority under 35 U.S.C. § 1 19 (a )-(d) or (f). 
a)OAII b)D Some *c)D None of: 
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Specification 

In the "BRIEF DESCRIPTION OF THE DRAWINGS" section the term "wheat grass" 
should probably be --wheat- so as to not be confused with wheatgrass, Agropyron spp. The 
term "wheat grass" is used occasionally in the Specification and should be changed to -wheat-. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set lorth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-20 are rejected under 35 U.S.C. 1 12, first paragraph, as based on a disclosure 
which is not enabling. In the independent claims, the harvesting of the first portion of the annual 
green crop and its mixing to become a combined green manure is critical or essential to the 
practice of the invention, but not included in the claim(s) is not enabled by the disclosure. See In 
reMayhew, 527 F.2d 1229, 188 USPQ 356 (CCPA 1976). The independent claims recite 
"spraying said first portion of said combination mulch" but there is no step between mowing the 
annual green manure and harvesting and combining the its first portion to arrive at the 
combination mulch so it can be sprayed. 



Application/Control Number: 10/747,728 Pa S e3 
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Allowable Subject Matter 
Claims 1 -20 are allowed over the art of record. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Warman and Tonhasca et al. disclose in the prior art various green 
manure/intercropping techniques. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 

date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey L. Gellner whose telephone number is 571 .272.6887. The 
examiner can normally be reached on Monday-Friday, 8:30-4:00, alternate Fridays off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Peter Poon can be reached on 571.272.6891. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). 
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Primary Examiner 
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OPINIONBY: RICH 
OPINION: [*1230] 
RICH, Judge. 

This appeal is from the decision of the Patent and Trademark Office Board of Appeals sustaining the 
examiner's rejection of claims 1-27, 29-48, 51, and 52 of application serial No. 46,825, filed June 16, 1970, 
for "Method of Producing Iron-Zinc Alloy Coated Steel Strip and Product Thereof." The final rejection 
indicated that claims 49 and 50 would be allowable if in independent form. We affirm in part and reverse in 
part. j 

The original decision herein was handed down March 13, 1975, reaching the same result we now reach. 
March 28. 1975, appellant filed a Petition for Rehearing which we granted. Further oral argument was held 
October 8, 1975. 

Our former opinion, withheld from publication, is hereby withdrawn. The following is the opinion of the court. 
The Invention 

The invention of all appealed claims but two is a method for the production of a corrosion-resistant, iron-zinc 
alloy coating on a steel strip. Referring to Fig. 2 of appellant's drawing, reproduced below in slightly modified 
form, 

[Graphic oriiitted. See illustration in original.] ; [*1231] 

steel strip 16 is heated to approximately 1000 [**2] degrees F. or greater, ordinarily considered higher than 
optimum, and passed, in the direction of the arrow, into a molten bath 56 of spelter of about 99% zinc 
containing up to .30% aluminum. The bath, "except for a defined minor portion specially located at its exit 
side, is maintained at approximately 900 degrees F. to 950 degrees F. or higher" by heat from strip 16 and 
other heat sources such as 63. as needed.lron-zinc alloy is formed on the strip while it is submerged. After 
the strip passes around sink roll 50, the strip,; now designated 52, travels into cooled spelter zone 54, 
containing coolers 56'. 58, 60. and 62 which control the temperature of zone 54 to between 800 degrees F. 
and 860 degrees F., depending on the gauge of the strip. The cooled zone functions to terminate alloying. 
Strip 52 then passes between heated gas jets 66, 68 which remove the spelter, exposing the iroh-zinc alloy 
surfaces. 

Claim 1 , the sole independent claim, reads: 

1 . Continuous-strip method for producing coated steel strip comprising 

(a) forming a molten galvanizing bath containing aluminum additions up to 0.30% by weight, 

(b) introducing heated steel strip into the molten galvanizing [**3] bath, the strip entering the bath being at a 
temperature higher than the temperature of the molten spelter in the bath thereby adding heat to the bath, 

(c) maintaining molten galvanizing spelter in the bath at a temperature of approximately 890 degrees F. to 
approximately 950 degrees P., 

(d) moving the heated strip through the bath toward an exit side of the bath, 

(e) forming an iron-zinc alloy coating on the moving strip by contacting the moving strip with molten spelter 
at a tenjperature of approximately 890 degrees F. to approximately 950 degrees F., 

(f) delivering the strip from the exit side of the bath, the delivered strip having an inner iron-zinc alloy coating 
and an outer molten galvanizing spelter coating, and 

(g) directing gas under pressure against at least one side of the coated steel strip upon delivery of the 
coated steel strip from the molten galvanizing bath to remove the molten galvanizing spelter coating from the 



iron-zinc alloy coated steel strip on the one side. 



All of the remaining method claims, and hence the two product-by-process claims, depend, directly or 
indirectly, from claim 1 , adding various limitations thereto. 

The Rejections 

The examiner [*M] rejected the appealed claims, in various groups, on five different grounds. The board 
reversed one ground, leaving four which are as follows: 

(1 ) Claims 1 , 24-27, 29-46, and 52 because they fail to recite any cooling zone; 

(2) Claims 2, 3, 6, 7, 9, 10, 12, 15, 16, 18-21, 23, and 51 because, though a cooling zone is.specified, the 
location of the portion of the bath cooled is not specified; 

(3) Claims 4, 5, 8, 1 1 , 13, 14, 17, 22. 47, and 48 because, though a cooling zone and its location are 
specified, neither the temperature range in that zone nor its function is stated; 

(4) Claims 51 and 52 because they are "improper" product-by-process claims. 

The Examiner's Answer states that the foregoing rejections are under 35 USC 112 "for the reasons set forth 
in paragraph 11 of Paper No. 2." Continuing, it reads (all emphasis ours): 

The examiner contends that what applicant refers to as his "invention covered by the appealed claims" * * * 
is not supported by. the specification disclosure without the step of cooling a zone of the metal at the exit 
side of the bath. [M232] 



The examiner contends that what applicant refers to as the "best mode" of carrying out his [**5] 
in fact the only mode supported by the specification disclosure. 



invention is 



Whether applicant's invention is considered to be mechanical or physical appears to be immaterial. The 
claims of mechanical as well as chemical cases must be "fairly supported by the original application". 

Although the examiner failed to specify what paragraph of § 1 12 he was relying on - the better practice being 
to so specify in order to comply fully with the spirit of § 132 - it is clear that he was relying on § 1 12. 

paragraph one, which WWJ Drequires that claims be supported by an enabling disclosure. We have previously 
given extended consideration to similar ambiguous reliance on § 1 12 in In re BorkowskL 57 CCPA 946. 422 
F.2d 904. 164 USPQ 642 (1970). and In re Moore. 58 CCPA 1042. 439 F.2d 1232, 169 USPQ 236 (1971). 
Reference to paragraph 1 1 of Paper No. 2, the examiner's final rejection, confirms that his rejection was, 
except for the product-by-process claims, based on insufficiency of the specification, for lack of enabling 
disclosure, to support the claims, which is a paragraph one rejection. Paragraph 1 1 further expounds on the 
rationale of the rejection. With emphasis added by us. [**6] it reads in pertinent part: 

1 1 . Claims 1-48, 51 and 52 are rejected under 35 U.S.C. 112 as failing to properly define the invention. 
Claims 1 , 24-46 and 52 are based on an insufficient disclosure since applicant has disclosed that - cooling a 
portion of the molten spelter at the exit side of the bath to a temperature of approximately 800 degrees F. to 
approximately 860 degrees F - and - delivering the steiel strip from the bath upon passage through the zone 
of cooled spelter - are essential steps in his inventive process. Claims 2, 3, 6, 7, 9, 10, 12, 15> 16, 18-21, 23 
and 51 are based on an insufficient disclosure since applicant has disclosed that the zone of cooled spelter 
is located at the strip exit side of the bath. * * * Claims 4. 5, 8, 1 1 , 1 3, 14, 1 7, 22, 47 and 48 are based on an 
insufficient disclosure since applicant has failed to specify the temperature of the zone of cooled spelter to 
be approximately 800 degrees F. to approximately 860 degrees F. or the function of the cooled spelter. * * * 
Claims 51 and 52 are improper product-by-process claims. Product-by-process claims are only permitted 
upon a showing by applicant that the product can only be described by referring [**7j to the process of 
making it. Note M.P.E.P. 706.03(e). It is noted that the resulting product was claimed in the parent 
application S.N. 375,264 without referring to the method of making the product. 



In affirming these rejections, the board added nothing to the examiner's reasoning which requires notice. It 
simply agreed with him point by point, except as to the one ground it reversed, which we have omitted from 
paragraph 1 1 , above. 

OPINION 

As the examiner noted in his Answer, the only mode of operation of appellant 1 s process disclosed in his 
specification involves the employment of a cooling zone in the spelter bath at the point where the steel strip 
exits from the bath. Notwithstanding this fact, appellant asserts that his specification is enabling with regard 
to the formation of the desired alloy coating without the employment of a cooling zone, or without specially 
locating it. 

To achieve the desired alloy coating, n1 appellant discloses two criteria. First, the iron must be alloyed with 
zinc out of contact with an oxidizing atmosphere. In other words, the alloying operation [*1233] must be 
performed wholly within the spelter bath before the strip enters the [**8] surrounding atmosphere. Second, 
the main body of the spelter bath is kept at a temperature higher than what is ordinarily considered optimum. 
Appellant has taught how to achieve both conditions by employing a cooling zone at the point where the 
strip leaves the bath. Without a cooling zone at the exit side, the unusually high bath temperature would 
cause alloying to continue when the strip leaves the bath (due to its high temperature) and result, for various 
reasons, in an inferior alloy coating. Appellant's specification states that the "strip * * * and bath * * * are 
raised in temperature above what is ordinarily considered optimum coating temperatures. This is practicable 
because of special cooling apparatus, specially located." (Emphasis ours.) 



n1 Appellant describes his alloy coating as possessing "a uniform, smooth finish suitable for painting without 
bonderizing or other treatment and formable to the same extent as the base metal without cracking." 

Although appellant now strenuously argues that the cooling bath is optional, his specification not only fails to 
support this contention, but leads us, as it did the examiner and board, to believe that both it and its [* # 9] 
location are essential. We therefore conclude that claims which fail to recite the use of a cooling zone! 
specially located, are not supported by an enabling disclosure. Rejections (1) and (2), supra, will therefore 
be sustained. 

The board further affirmed the examiner's rejection of certain claims, which we have designated (3). 
because they fail to recite the temperature of the zone of cooled spelter or the function thereof. We will not 
sustain this rejection, which is the only rejection of this particular group of claims. 

Appellant argues that the recitation of a specific temperature range would be unduly restrictive. The board 
and solicitor seem to agree on this point inasmuch as they merely insist that the function of the cooling zone 
be recited. However, we find that the cooling zone is taught to accomplish various functions, some of which 
are dependent upon numerous variables. Reading the claims, as they must be read, in the light of the 
specification, we think that the general function of the cooling zone is clear from the other recitations of the 
claims and that selection of the temperature of the zone would be within the ability of one of ordinary skill in 
the [**10] art; attempting to follow the teaching of the specification. It is also apparent that the temperature of 
the cooling zone would have to be regulated to meet varying conditions, such as the temperature of the 
main body of the bath, the thickness of the strip, the speed of its movement through thd bath, etc. For 
purposes of further discussion, we set forth claims 2 and 48: 

2. The method claimed in claim 1 comprising subjecting a portion of the molten galvanising spelter in the 
bath to heat exchange contact with a cooling fluid to cool said portion of the bath. 

48. The method of claim 2 in which the cooled portion of the bath is located at the strip exit side of the bath 
and the steel strip is delivered from the molten galvanizing bath upon passage through the cooled portion, 
the strip as so delivered having thereon a weight of inner iron-zinc alloy coating of approximately 0.3 to 
approximately 0.7 ounce per square foot of strip and a smooth, even, non-gritty, outer molten galvanizing 
spelter coating. n2 [Emphasis ours J 



n2 The last-mentioned feature of this particular claim, namely, different surfaces on the inner and outer sides 
of the strip, is achieved by removing the spelter by gas blast from only one side as the strip emerges from 
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given situation, are 1 123*1 ^ rf . p ^ 

ThP rooted spelter zone is ordinarily held to a W^'^ not cooled below 

2 £££ this range being **fig££ fSSJEid Xn cooling rWe-ents dictate 

^0^^ with ambient atmosphere. 

1U . „ rtrtQntI «i21 functions such as reducing iron dissolution in the 

Eel required to produce the desired alloy. 
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CONCURBY: BALDWIN 
CONCUR: BALDWIN. Judge, concurring. 

Background « far as it ooes I find myself compelled to express 



both the first and second paragraphs 01 9 

shall deal with the second. |(J 

_ ..nil chnw 



seem that 
brothers of 
;area. 
claims under 
determined 
of the 
conception 



improperly 



do not 



_ solely 
paragraph of § 
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rejections) involved herein. 2 rf ^ fina) 

mo .ten spelter at the S strip from the bath «*«2^SS2£S in the 

=S3SS&:sa»? rj=ar«— ----- 

Seps a?e not recited in these claims. 

*** WUSC112 as faifing to recite 

employment of bath temP«rajJJ» def consideratl on do not recite tne sp b , t is 

Under these circumstances since tne era locatjon (S specific the scope 01 e 

cooling zone, and ^ JJ^^jSSS^ We wi.l sustain the re je ct,on. 

not commensurate with the scope otpr tewlhatr17l both the first and second 

This is clearly materia! to a seeoae paragraph raiadoa. 
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definiteness of claim language. If the scope of subject matter embraced by a claim is clear, and if the 
applicant has not otherwise indicated that he intends the claim to be of a different scope, [emphasis added] 
then the claim does particularly point out [**21] and distinctly claim the subject matter which the applicant 
regards as his invention. That is to say, if the "enabling" disclosure of a specification is not commensurate in 
scope with the subject matter encompassed by a claim, that fact does not render the claim imprecise or 
indefinite or otherwise not in compliance with the second paragraph of § 112; rather, the claim is based on 
an insufficient disclosure (§112, first paragraph) and should be rejected on that ground. See In re Fuetterer. 
50 CCPA 1453. 319 F. 2d 259. 138 USPQ 217 (1963): In re Kamal. 55 CCPA 1409. 398 F26 867. 158 
USPQ 320 (1968); and In re Wakefield (PA 8192). decided concurrently herewith.Thus, just as a claim which 
is of such breadth that it reads on subject matter disclosed in the prior art is rejected under § 102 jrather than 
under the seconcJ paragraph of § 1 12, a claim which is of such breadth that it reads on subject matter as to 
which the specification is not "enabling" should be rejected under the first paragraph of § 1 12 rather than the 
second. We do not intend hereby to suggest that rejections under § 1 12 must be labeled "first paragraph" or 
"second paragraph." What we do suggest is that it should [**22] be made clear exactly which of the several 
requirements of § 1 12 are thought not to have been met Is the claim unclear or is the specification's 
disclosure inadequate to support it? [Footnotes deleted.] 

i 

A close examination of Borkowski indicates that appellant's protestations are not well founded. Bbrkowski 
involved a rejection of certain claims (claims 7-10) under 35 USC 112 because they "are unduly broad and 
indefinite in the recitation of the 'hydrocarbon reactant." 1 The examiner reasoned as follows: 



This term ['hydra 
adequately su| 
for the various 
the support for 



carbon"] encompasses an almost limitless number of compounds, and, hence, is not 
pported by the somewhat limited disclosure. The salient absence of a representative example 
types of hydrocarbons alleged to be suitable for use in the instant process further [renders] 
breadth of the claims on appeal inadequate. [Emphasis added.] 



the 

Thus, Borkowski was a case dealing with the breadth of claims, not whether an appellant was claiming what 
he regarded as his invention. The examiner's only criticism was that the specification did not support a term 
as broad as "hydrocarbon." Certainly the court was correct [**23] in its decision that the claims should have 
been rejected under the first paragraph of § 112 as being based on a specification which was not enabling, 
rather than on the second paragraph. 

In reaching the conclusion that bertain of appellant's claims fail to satisfy 35 USC 112. second paragraph, I 
am not resurrecting the old rejection of claims being too broad. n3 

I am following Borkowski and Moore in that I now reaffirm the conviction that a claim is considered to 
particularly point but and distinctly claim the subject matter which the appellant regards as his invention 
unless appellant has otherwise indicated that he intends the claims to be of a different scope. As can be 
seen from the passages quotedfrom appellant's specification, supra, appellant regards his invention to be 
[*1238] practicable only by inclusion of a cooling zone specially located. 



n3 See, for example, In re Garvin. 55 CCPA 995. 392 F.2d 286. 157 USPQ 190 (1968). and the cases cited 
therein. 

My position in this case does not stand as an isolated example of the application of § 1 12, second 
paragraph, as a tiasis for the rejection of claims as failing to particularly point out and distinctly [**24] claim 
the subject matter which the applicant regards as his invention. In In re Prater. 56 CCPA 1381. 415 F.2d 
1393. 162 USPQI541 (1969) we affirmed the rejection of a claim which admittedly covered a purely mental 
process or a mental process coupled with pencil and paper. The Prater specification described the invention 
in terms of a machine or apparatus for carrying out the claimed process and, in fact, appellant's pbsition on 
appeal was that the claims werb not intended to embrace a purely mental process. The court thus; concluded 
that j 

[inasmuch] as claim 9, thus interpreted, reads on subject matter for which appellants do not seek coverage, 
and therefore tacitly admit to be beyond that which "applicant regards as his invention" we feel that the 
claim fails to comply with 35 USC 112 [second paragraph] which requires that "[the] specification shall 
conclude with one or more claims particularly pointing out and distinctly claiming the subject matter which 
the applicant regards as his invention." [Emphasis in original.] j 

I can find no substantive difference between Prater and the case we are now called upon to decidb. In 
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Prater the coujt found in appellants' brief a r*25] statement of what appellants felt was their invention This 
differed from the scope of the appealed process claim and the conclusion was reached thata rejection" 
based upon the second paragraph of § 1 12 was proper. In the present case, a similar conclusion is reached 
based upon statements made in appellant's specification. There is nothing magical about where such 
information is derived. " i 



I also note that 
interest is HenrV 



I do not stand alone in my interpretation of the second paragraph of § 1 12 Of particular 
y J. Kaiser Co. v. McLouth Steel Corp.. 257 F.Supp. 372 150 USPQ 23Q fkb. Mich. 19BR1 



aff d sub nom, Kaiser Industries Corp. v. McLouth Steel Corp.. 400 F.2d 36. 158 USPQ 565 
cert, denied, 393 U.S. 1 119. 160 USPQ 832 (1969) thereafter Mcl nuth ) 



(6th Cir. 1968V 



of I 



The specification of the patent involved in the McLouth litigation described a process 
refined by using a high speed jet of pure oxygen directed vertically downwards onto a bath i v , 
through an early-formed slag layer, in a manner so as to avoid deep penetration of the metal 
oxygen. The patent claims did not mention the avoidance of deep penetration. n4 



whereby steel was 

molten metal, 
bath by the 



n4 The claims read as follows: 

. i 

1 . Method of refjning molten impure iron in the presence of a slag in a vessel having a refractory 
blowing with oxygen, which comprises discharging a stream of oxygen vertically downwardly 
slag layer onto and below the surface of the bath at the central portion thereof, to an extent 
agitation of the bath by the oxygen stream, the contact of the oxygen with the bath resulting 
the oxygen with a portion of the iron and with the oxidizable impurities of the bath in a localized 
zone spaced a substantial distance from the refractory lining, the reactions in said zone resu 
of the iron and gas evolution and in the production of high temperature in the reaction zone i 
refractory lining.jsaid reaction producing a circulatory movement in the molten metal, which c 
movement brings those portions of the molten metal bath which are remote from the reactior 
reaction zone whereby those portions are subjected to said reaction with minimum injury to 
lining. 



2. The gaseous 
pressure in a 
pressure. [**26] 



tp 



tie 



Dxygen process set forth in claim 1 in which the oxygen is blown into said vefeseljunder 
rarfge between about five and about twenty-five atmospheres above normal atnospheric 



lining by 
through the 
avoid material 
n reaction of 

reaction 
ting] in refining 
way from the 
ircujatory 
zorie into the 
refractory 



The district court; was faced with the issue of validity of the patent in suit. It decided that the pLtent was 
invalid inter alia because the claims did not particularly and distinctly claim the invention [*1239] described 
in the specification. This finding was specifically affirmed by the Sixth Circuit Court of Appeals See 400 F 2d 
50.158 USPQ 579. HK " — 



The district court noted at 158 F.Supp. 425. 150 USPQ 281. that: 

The specification of the patent in suit teaches the avoidance of deep penetration as an essen ial 
characteristic of (he process of the patent. • * * Further, plaintiffs in this litigation have repeat* 
that the "new meptal concept" that differentiates the invention of the patentees from the prior 
and Miles patents, and also the teachings of Dr. Durrer and Dr. Hellbruegge, was a reduction 
pressure so as toj avoid the deep penetration suggested by the prior teachings. 

The court then expounded upon its understanding of the law in this area and concluded: 

For a valid patent, Section 1 12 requires a statement of claim or claims which particularly poinl 
distinctly claim thp subject matter which the applicants regard as ["27] their invention. In the 
the avoidance of deep penetration is clearly the subject matter which applicants regarded as 
and yet the concept of the avoidance of deep penetration simply cannot be read into the cl 
in suit. The language of the claims admittedly does not refer expressly to the avoidance of _ 
of the bath by the; jet * * *, nor can any language of the claims be construed to contain such a 



repeatedly contended 
art Schwarz 
in impact 



deep 



An attempt was made to relitigate the same patent in the Third Circuit. Kaiser Industries Corp 
Lauqhlin Steel Corp.. 181 USPQ 193 (W.D. Pa. 19741. rev'd, 515 F.2d 964. 185 USPQ 343 



The district court refused to apply the Supreme Court's decision in Blonder - Tongue n5 and 
rule that the plaintiff was collaterally estopped from asserting that its patent was valid. In 



out and 
instant case, 
their invention, 
claims of the patent 
penetration 
neahing. 



v. Jones & 



OrdCir. 1975). 



thus i 



refused to 
reversing, the Third 
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Circuit Court of Appeals stated at 515 F.2d 982. 185 USPQ 358: 



n5 402 U.S. 313. 169 USPQ 513 (1971). 

I 

However, for purposes of collateral estoppel, we must accept the McLouth invalidation of the Suess patent 
based on the inadequacy of the claims under section 112, unless the Michigan [**28] court did not 
comprehend the case or, specifically, that issue. We do not find the Michigan decision so infirml [Footnote 

83a deleted.] j 

i 

I also feel compelled to discuss our prior decision, In re Conlev. 490 F.2d 972. 180 USPQ 454 (CCPA 1974). 
Conley dealt with a method of improving the handleability of a satin white-kaolinite paper coatirig pigment 
Certain claimsjwere rejected under the second paragraph of § 1 12 for their failure to recite operative 
proportions of the various ingredients. The board misread appellants' specification as allegedly describing 
the object of their invention as the production of an improved paper coating composition. The board noted 
that pigment concentrations outside certain limits fail to possess these improved characteristics and were 
thus indefinite. 

We correctly reversed the board in Conley, citing In re Borkowski. supra, and related cases for the 
proposition that "[if] the scope of subject matter embraced by a claim is clear, and if the applica it has not 
otherwise indicated that he intends the claim to be of a different scope, then the claim does particularly point 
out and distinctly claim the subject matter which the applicant regards [**29] as his invention." 
Unfortunately, Ihowever, Conley contains certain dicta which is ambiguous and may, at first blush, seem 
contrary to my position in this case. 

Although the bbard only affirmed the examiner's rejection under the second paragraph of § 1 12 for 
indefiniteness bf claim language, we decided, in Conley, to discuss rejections based upon whether an 
applicant was claiming the subject matter which he regarded as his invention. [*1240] See 490 F.2d at 976. 
180 USPQ at 456. The language we employed is worth quoting: j 

I . 

Occasionally the first sentence of the second paragraph of § 112 has been relied upon as a basis for 
rejection of a claim, not because of ,, indeflniteness ,, of the claim language but because the language used 
did not particularly point out and distinctly claim the subject matter which the applicant regards as his 
invention. This 1 portion of the statutory language has been relied upon in cases where some ma'terial 
submitted by applicant, other than his specification, shows that a claim does not correspond in scope with 
what he regards as his invention. In re Prater. 56 CCPA 1381. 415 F.2d 1393. 162 USPQ 541 dl9691: In re 



Cormanv. 476 F.2d 998. 177 USPQ 450 r*301 (CCPA 1973). There has been no reliance here! on anything 
other than appellants' specification to suggest this as a basis for the second paragraph rejection made. 
[Emphasis in original. Footnote 3 deleted.] 

The difficulty arises from the emphasized portion of the quoted language which seems to lead one to 
conclude that the specification cannot form the basis for the rejection of a claim under the secofid paragraph 
of § 112 for not particularly pointing out and distinctly claiming the subject matter which the applicant regards 
as his invention. 

Such a conclusion based upon Conley would be incorrect The emphasized language is allegedly supported 
by the citation of two of our prior decisions: In re Prater, supra, and In re Cormanv. 476 F.2d 998. 177 USPQ 
450 (CCPA 1973V Cormany cited Prater and concluded that: j 

[Claim] 12 and the claims dependant thereon include within their scope the use in the composition of an 
amount of a nitroalkane as small as 0.5 weight percent Appellants 1 affidavits make clear that trjis is not an 
"amount * * * large enough to stabilize" under the test conditions prescribed in these claims and that they do 
not regard it as within their invention. [**31] These claims, therefore, do not particularly point out and 
distinctly claim what appellants regard as their invention and do not comply with § 112, second jparagraph. 

I i 
Although Prater did not rely upon statements in appellants 1 specification for our affirmance of trie second 
paragraph rejection, there was no indication in Prater that the specification could not be used in formulating 
such a rejection. n6 j 



n6 1 note with interest the following passage from Pat L. Persp. § A-5[2][b]-23 (1974 Dev.): 
It is well established that the Section 1 12 P2 reoni™>m«.nf »h=. «. . . ■ 

distinctly claim the subject matter which the aXnUegaS mfiZE? "** ° Ut and 

"precision-land -definiteness." If the scone of M^.hil^f« h,s ' nventl0n « a requirement for 
applicant has not otherwise Mki^£Z^^^^JV a claim is dear and if the 
satisfied. In In re Conley. the CCPA has now SeThoned I 1 ^ Section 1 12 p * b 

the evidence relied on by the examiner to dtemonSate «2 ?h» ? ^ C L pron9s ofthis by holding that 
as his invention must be found outside i^SSn PP "* h3S ™* C,aimed what he 

^Z^SgSSEl SS'ISLSS W iSSOe i aS *- * *" evidence 
limited to such outside evidence. And ne3t!t^« m,?^^ 031 ? * at the P roofs mu *« be 
support for this judicial gloss. [Foodies 4 | ) 5?and 51 SetedJ rS" " Va ' n h "T StatUte f ° r an * 

env.ronment conducive to a discussion of this issue appeal has P resen ted a factual 
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En»i.on.E..t U n.»t20(5) : 12Sl-l25S(1991) 
iR'sTRACT We tested two agronomic practices that are likely to increase plant and stroc- 
SwStty no-tXIe and rtrip intercropping, for effects on corn £v«tebrate fa™.. 
We of tte most common herbivores and natural enemies were sampled ^ discount. 

„7rf»m«« etimaUon from 1988 through 1990 on monoculture corn and strips iof con. 

rifrfwiA wybTn. under no-tillage and conventional Ullage. Among soi 1 pesh. cut- 
worm E^ly thTK* cutworm. A^otls ipstlon (Hufnage.)); ^r™**'*"™^ 
r»Tuncto (Haworth); and slug. (Gastropod.) were more abundanlj no-hllagc plo* 

convents. Ullage p£. ^ ^^^^Z 

maSfata (DeCecr)) were more abundant in convmHonal Ullage, plofe. whereas 
ZSLi TpUnfbuSTjg^ l,W«rfc (Palisot de Beauvois). were more abundant m no- 
?1 UeeTJs. jlpan^ b^tle. P^illic lapontcc Newman; .link bugs. 

(Say) and EuicLrn. serous (Say* and spiders (Arane.) were not «.gn.ficantly anected by 
treatments. 

KEY WORDS Insecta. no-tillage, intercropping, com 




^CTVATION-TILLAGE practices (reduced tillage 
^tillage) are being used increasingly in the 
|jld States with the main objectives of erosion 
fed and energv savings (Phillips et al. 1980). 
BSfift. (1983) estimated that about 35% of all corn 
iloybean planted in the United States is now 
yrv under conservation tillage. Intercropping 
Ither multiple-cropping practices are primar, 
$&rictcd to the tropics, because of agronomic, 
P>ninental, and social advantages. However, 
(e-cropping systems are becoming common 
southeast United States, mostly as double 
prig of winter wheat and summer soybean 
*|ncfc 1989). In the Midwest, the combination 
llfcean and corn in strip intercropping has been 
^|ias an economic alternative for monocultures 
indtds 1986). . , . 

riservation-tillage practices result in higher 
$wsA diversity (because of greater retention of 
iPoii the soil surface) and frequently generate 
fweed populations (higher plant s.>ecies di- 
f) because of inadequate weed control (Kos- 
n> A McWhorter 1986). Conservation-tillage 
lices are also HVelv to affect the crop micro- 
le, plant phvsiology, plant architecture, and 
(Phillips et al. 1980, Stinncr A Mouse 
gP.n multiple-cropping systems, apart from 
PBent increase in plant species diversity there 
Kges in patch size (area of a stand of plants . 
"Idensity, and plant quality (Francis 1989). 
Gently, conservation-tillage and multiple- 



-{ft 



cropping practices influence resource concentra- 
tion and therefore!, may affect density of pests and 
other organisms (Kareiv^ 1983). There is little in- 
formation about the effects of multiple cropping 
on corn insects, but reduced-tillage practices are 
expected to increase the! incidence of some pests 
such as black cutworm. Agroiis ipsiloii (Hufnagel); 
armyworm, Pseudaletia unipuncta (Haworth); and 
slugs. However, fjor other important pests such as 
corn rootwonns, Diabrotica spp., and the European 
corn borer, Ostrinia nubilalts (Hubner), responses 
to tillage treatments ha^e been inconsistent (Mu- 
stek 1987. StinneJ & Hoiise 1990). The objective of 
this study was to jquantif y populations of the most 
common insects and other invertebrates that occur 
on corn in response to no-tillage and strip-inter- 
cropping treatments, as these agronomic practices 
have the potential to be implemented on a large 
scale. I 

Mai erials and Methods 
Agronomic pJaclic J. The study was conducted 
from 1988 through 1990 at the Ohio Agricultural 
Research and Development Center, Wooster. Ohio. 
The experiment! site had been planted with no- 
tillage corn for % yr before this study and it was 
surrounded by farmland in a radius of «0.5 km. 
Twenty-four plots (18.3 by 15.8 m'each) were ar- 
ranged in a factorial design with four blocks. 1 he 
f actors were two tillage systems (no-tillage and con- 
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veritional tillage) and three cropping systems (corn 
monoculture, soybean monoculture, corn and soy- 
bean intercropped). Plots under conventional till- 
age were plowed with a mold-board plow and 
disked in the spring Just before planting; in the no- 
tillaee plots planting was done directly into the 
stubble. The intercropping system consisted of three 
strips of each crop per plot, each strip with four 
rows. The number of rows and row width were the 
same for all plots (24 and 76.2 cm, respectively). 
We used corn variety 'Pioneer 3780' in 1988, re- 
placed by variety 'Pioneer 3552* in 1989 and 1990 
because the first variety was no longer available. 
Corn was planted at a rate of 66,700 seeds/ha in 
all 3 yr. Soybean variety 'Asgrow 3127* was planted 
at a density of 562,000 seeds/ha in all three years. 
The planting dates were 5 May, 17 May, and 14 
May for the three consecutive years. Corn and soy- 
bean plots and strips were rotated in 1989 and 1 990. 

In 1988 and 1990, areas of com were sprayed 
with recommended preemergence herbicides 
(cyanazine 2.2 kg [AI]/ha, alachlor 2.2 kg [AI]/ha, 
and paraquat 0.56 kg (Al]/ha). In areas with soy- 
bean, cyanazine was substituted for linuron (0.56 
kg [AI]/ha). In 1989, rains prevented herbicide 
treatment until plants had germinated, so plots were 
sprayed with paraquat (1.1 kg [AI]/ha) after the 
crops were protected by strips of metallic foil. After 
the initial herbicide treatment, weeds in all plots 
were controlled by hand weeding, except for one 
application of glyphosate (33% solution) 2 wk after 
planting in 1988 on sites heavily infested by Can- 
ada thistle, Cirsium arvense (L.) Scop. Hand weed- 
ing was only used to maintain the weed canopy 
below the crops" level, reducing competition for 
light. The vegetation outside the plots was peri- 
odically controlled by disking the alleys between 
plots (3-4 m wide) and mowing the grassy bound- 
ary that surrounded the experimental area. Six 
weeks after planting, all plots were fertilized with 
V and K (0-26-26, 58.0 kg/ha), and corn plots and 
strips received N (117.0 kg/ha). Because of low 
rainfall during the early season of 1988, plots were 
irrigated at two 24-h periods 1 wk apart in late 
June. 

Average plant size and yield were calculated 
using corn plants collected to sample the second 
generation of the European corn borer (sec below). 
Corn cars were shelled and weighed, and one 100-g 
grain sample per plot was dried at 60°C until con- 
stant weight to determine moisture content. Grain 
weight (grains per 10 plants) was corrected to 15.5% 
moisture (a standard value for corn storage), and 
together with the average number of plants per 
row allowed estimation of yield (kilograms per 
hectare). 

Sampling. All arthropods (except for second gen- 
eration of European corn borer) and damaged plants 
were counted on 20 consecutive plants per row at 
two randomly selected sites per plot. Each plant 
was initially scanned from top to bottom, followed 
by a quick examination of leaves, whorl, tassel, and 



ear. The average time needed o sample ope plaillii 
depended on development stage, but varied frbtfl^ 
«5 s for early vegetative stagbs tu ^15 s dti0}jp( 
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accuracy can be expected when western corn rbo$ 
worm was abundant because this insect readily tij^ 
flight when disturbed, or for late season samp)jg|p 
when much of a plant was not examined. Howeipl! 
because there was no indication of a systeiriij$§,. 
bias that reduced sampling precision, visual cou|g|; 
were considered reliable to detect treatment dipt 
ferenccs. Within each plot, the first four rowslgpS 
each side and K 2 m at the beginning of each r$p 
were not sampled to reduce edge effect llf 
During early season (from plant emergence |f 
late June), damage caused by cutworms (mr^ 



black cutworm) was estimated every 2 wk by 
number of plants cult or damaged at their baj|||l 
Damage caused by or my worms was assessed 11 
counting the number of planU with characterui^r^ ||L 
injury on leaves and • whorls. Stalk borers, PdjMK|f| %M 
pema nebris (Guenee), were present in all 3 yr o^^l 
at insignificant levels, and were not included in tlp|| |p| 
sampling. In 1088, ladybugs, mostly Coleomeg^M ^ 
maculata (DeCeer); Japanese beetles. Popillia^&fM 
ponica Newman; stink bugs, ^crosternum hi/a$pl 
(Say) and Euschtetu.* serous (Say); and tamish||l§| fMf 
plant bugs, Lygus lineolaris (ijalisot de Beauvdupf^ wM K , 
were sampled weekly from 30 Tune to 1 Septembepf| 'Wm' 
Spiders also were sampled in 1989 and 1990, and 
sampling was conducted weekly from 5 July H$|pi ||L : . 
September in both years. Japanese beetles, pla|if||| w& 
bugs, and stink bugs are general feeders and ;flpf|| jiff 
not considered to be pests of corn, but they 
sampled because their ' abundance could prov HHp^ 
evidence of treatment effects. Flea beetles (moitlf ** 
the corn flea beetle, Chaetocrlema pulicaria Mf 
sheimer) and anthocbrid bugt, Orius spp., wet§| 
common, but the visual samples were not corerM^l : ^ 
ered suitable to estimate densities of such small a'Mp| Mg, 
highly mobile insects. Density of the first genert|||| ^pf* 
tion of European corn boreij was estimated fjpp; 
counting the number of plants with evidencei^p? 
feeding and fresh frass in the kvhorl. This" metfiS|||| 0m ^ 
was considered a reliable sampling methotl, as <^|| flip 
section of a 20- plant sample with that corribinat^^ } ' ?M * 
of signs revealed European corn borer larvae i$W$§mm 



plants. Beginning on the second week of July iniSKgl 
3 yr, adult western corn root worms, Piabroi^^^ 
virgifera virgifera LeConte. were sampled w ^WMsm 
for 5 wk. Densities of the northern corn rootwqrj|||| 
D. barberi Smith & Lawrence, and the isoutr^^j 
corn rootworm, D. uridecimpunctata howardi^^^ |||| 
ber, were low in all 3 yr and are not reportedi||^ '02^ 
In late July of each year, five randomly cha»|^P»* 
corn plants per plot had their root systems < 
ated for rootworm damage using Hills & P e $f| 
(1971) damage scaleJ Adult corn rootworm < 
and root damage evaluation in 1989 suggestedi^™gg 
cropping system affected rootworm oviposition (s^ - 
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ie needed to sample one plant 
ipmcnt stage, hut varied from 
rtative stages to «=15 s during 
Flying insects were not count- 
Ian is were too tall, only leaves 
xamined. Therefore, decreased 
ected when western corn root* 
because this insect readily takes 
?d, or for late season samples, 
it was not examined. However, 
no indication of a systematic 
mpling precision, visual counts 
liable to detect treatment dit- 
ch plot, the first four rows on 
i at the beginning of each row 
o reduce edge effect, 
son (from plant emergence to 
caused by cutworms (mostly 
s estimated every 2 wk by the 
;ut or damaged at their base. 
» army worms was assessed by 
er of plants with characteristic *|| 
id whorls. Stalk borers, Papal- 
ee), were present in all 3 yr but p 
Is, and were not included in the 
lady bugs, mostly Coteomegillai$& 
); Japanese beetles, Popillia f*'M 
tink bugs, Acrosternum hilare 
us serous (Say); and tarnished 
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Pest 



Tillage 



1088 



1089 



f ±SD 



^SD 



^fcutworms 



None 

Convention*) 
None 

Contention*! 



3.S ± £.3 
1.0 ±0.7 

0.9 ± 1.4 
0.1 ± 0.2 



17.85 



5J24 



0.05 



0.05 



1.6 ± 1.2 
0.4 ± 0.8 




1.5 



Conventional 



0.5 ± 0.5 



Ss-jgfci Means (number of damtged plants per 20 plants for army worms ond cutworms, and sltigs per 
Rvalues are for the tillage factor, df «= 1. 0 



■^^M&esults)\ therefore, eggs were sampled in April 
^P^©90, before tillage operations. Eight soil cores of 
ISJt^ m ^ eacn were wheeled randomly at a depth 
S|if|Sf 13 cm from each monoculture plot, and lb' cores 
^^f^ere collected from each intercropping plot (eight 
^p^pres from each crop). All soil cores were collected 
S$^t|ually from between rows and within rows. The 
iilfjl^bil was thoroughly mixed, and two 500-nil sub- 
„^^P^iibples per plot ivere processed by the egg ex- 
s ^|pction method of Shaw et al. (1976). 

||§$i:;For assessing damage of second-generation Eu- 
llljfrjpean corn borer, corn plants were collected dur- 
Wffcg "lafe season (15, 7, and 20 September for the 3 
'^^^^p-'consecutively) and dissected. Twenty plants per 
lineolaiis (Palisot de Beauvois), lI^fe|i||Jot were examined in 1988, and 10 plants per plot 

ifV^ were examined in 1989 and 1990. The results were 

■:$&&Mm* i. l r_l • r J 



:ly from 30 June to 1 September 
ampled in 1989 and 1990, and 
lucted weekly from 5 July to 1 
i years. Japanese beetles, plant 
gs are general feeders and arc : 



^Jpltimber of larvae per 10 plants, and number of 
Si||rVae per 10 infested plants. 

Because plants were significantly damaged by 
be pests of corn, but they were j|| ^l||lugs in the early season of 1989, plots were eval- 



^^prcssed in number of plants infested per 10 plants, 



:heir abundance could provide.* 
ent effects. Flea beetles (mostly:;§g| 
e, Chaetocnema puticaria Mel- 
locorid bugs. Orius spp., 
visual samples were not consid- ^ 
imate densities of such small and •. 
rets. Density of the first genera£|| 
corn borer was estimated byj:|| 
ber of plants with evidence o||g| 
f rass in the whorl. This method" 
eliable sampling method, as dis| 
nt sample with that combination /: 
luropean corn borer larvae in alp|| 
on the second week of July in bU?| 
rn corn root worms, Diabrotica : 
I.*eConle, were sampled weekly ; = 
; of the northern corn ro° twor ^^ 
& Lawrence, and the southed ' 
undecimpunctata howardi Darj 
dl 3 yr and are not reported. 
sach year, five randomly choseO 
lot had their root systems evalu- o 
n damage asing Hills & Peter* j:; 
ale. Adult corn root worm counfe 
evaluation in 1989 suggested 
ffectcd rootworm oviposition (^|| 



^ffi^ted using a defoliation scale from zero to three: 
P§!'iittle damage, up to 5% defoliation; 1, visible 
fflimagc, 5-10% defoliation, 2, significant damage. 
^^50% defoliation; and 3, severe damage, >50% 
^s3efpliation. Slugs were counted ot three sites per 
fejfiot during the night after the damage evaluation 
||{||j;ijiine). And densities were expressed in numbers 
|ap|r row-meter. 

plStalisucal Analysis. Analyses of variance (ANO- 
p|V) were performed on the total numbers of dam- 
Sl^&l plants and on species or other taxa collected 
^Pgeriplot over the season. Examination of the data 
ilftroicated different requirements to comply with 
^the assumptions of the ANOVA. Therefore, before 
Mp|ailyses the numbers of western corn rootworm 
WaSults were transformed into log(x 4-1), and num- 
of the remaining arthropods, slugs, rootworm 
i^gs, damaged pla nts, and p lants per meter were 
^ifjrajnsformed into \/% ± 0.5. Results of yield and 
' l^^nt size were analyzed using untransformed val- 
Wj^Sc Because this study focused on corn fauna only, 
|§i£lyses were performed as a 2 x 2 factorial design 
||ftn blocks (monoculture and intercropping, con- 
itional tillage and no-tillage). When the inter- 
ipion effect (tillage x cropping system) was sig- 
rlflfccant. means for each treatment were separated 



0.7 



7.22 



6.73 



0.U2 



0.04 



row-meter), standard deviation*, and 



by the least significant difference (LSD) test. The 
results of root and plant damage were analyzed by 
Friedman's two-way ANOVA test, and means were 
separated by the corresponding multiple-compar- 
ison procedure (Daniel 1978). Association between 
plant parameters and densities of western corn 
rootworm and European corn borer (the most 
abundant insects) were investigated by correlation 
analyses. 

Results 

The number of plants damaged by cutworms 
and army worms was significantly higher in no- 
tillagc than in conventional tillage plots in 1988 
(Table 1 ). The damage caused by army worms was 
heaviest from 14 June to 30 June, whereas damage 
from cutworms was observed on 14 June only. In 
1989. there was no noticeable infestation of cut- 
worms, and army worm damage was visible on only 
one sampling date (1? June), with no-tillage treat- 
ments showing significantly higher damage than 
conventional tillage (Table 1). Densities of slugs 
were significantly higher in the no-tillage treat- 
ment compared with' conventional tillage in 1989 
(Table 1). This finding was also supported by the 
estimation of defoliation (although visual evalua- 
tion also reflected less important damage from oth- 
er pests, such as army worms). The defoliation score 
(f ± SE) for corn plants in no-tillage plots was 2.9 
± 0.4, significantly higher (x* - 7.91, df = 3, P < 
0.05, Friedman's test; xVk - 7.61) than for corn 
in conventional tillage plots (2.0 ± 1.4). There were 
no substantial infestations of cutworms, army- 
worms, or slugs during 1990. 

There were about twice as many adult corn root- 
worms in conventional tillage plots as in no-tillage 
plots In 1988 (Fig. 1) (F - 14.31; df « 1, 0; P = 
0.005). There was an overall reduction in western 
corn rootworm densities in 1989, and significantly 
higher numbers of beetles were found on inter- 
cropped corn (Fig. 1) (F = 39.85; df - 1. 9; P « 
0.001). However, there was a significant Interaction 
in 1990 between main effects (F « 28.62; df = I, 
9; P « 0.0007). and means separated by the LSD 
test showed that the intercropped -conventional 
tillage treatment had a significantly higher number 
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Fig. 2. Three year's results of adult counts and root 
damage evaluation of western corn root worm for each 
corn plot. The dotted lines represent the economic 
thresholds. 
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Fin | Western corn rootworm: results of adult counts 
during highest infestation (1988: 26 July; 1989 and 1990: 
3 August) and root damage evaluations. 0, monoculture, 
no-tillage; B, monoculture, conventional tillage; * in- 
tercropping, no-tillage; and M. intercropping, conven- 
tional tillage. The dotted lines indicate the economic 
thresholds, and vertical lines are standard deviations. 

of beetles than the other three treatments (Fig. 1). 
Root damage in intercropped-conventional tillage 
plots was significantly higher than in monoculture 
plots in 1989 ( x * « 8.82. df - 3, P < 0.05, Fried- 
man's test: xv« - 7.81) (Fig. 1). The results from 
1990 were similar, with significantly higher dam- 
age in intercropped-conventional tillage plots (x* 
= 14.80, df = 3. P < 0.01. Friedman's test; x*o.„ " 
11.30). Root damage and adult counts were sig- 
nificantly correlated during all 3 yr (1988: r - 
0.520; 1989: r - 0.921; 1990: r - 0.720; P < 0.05 
after the Bonferroni adjustment; n ■» 16 for each 
year). Pooled data for all plots during 3 yr Indicated 
that 79.2% of the results for root damage evaluation 
and adult counts coincided in determining infes- 
tation above or below economic levels (Fig. 2). a 
highly significant result according to a chi-square 
tcM of independence < X * = 15.63, df - 1, P < 0.005; 
X" a9BS xs 7.88). The egg counts in spring 1990 re- 
vealed more rootworm eggs in soil collected from 
areas planted with corn in the year before, with 
intercropped corn showing higher numbers (10.5 
± 8.4 eggs/liter of soil) than monoculture corn (4.0 
± 3.0), although not statistically significant (F - 
3.67; df ■» 1. 9: T « 0.08). Then? were 2.5 + 3.2 



rootworm eggs/liter in soil collected from areas 
planted with intercropped soybean in the year be- 
fore, significantly higher (F = 4.78; df = 1, 9; P « 
0.05) than the 0.1 ± 0.3 eggs found in monoculture 
soybean. There was no significant tillage effect or 
interaction. 

Densities of European corn borer were low in 
the first generation during 1988; however, ^29% 
of the corn plants were infested by the second 
generation. Significantly more (F - 10.14; df - 1, lWif^ ye 'y^ 
9; P = 0.01) plants were infested in conventionalv^^^Ml? nd 
tillage plots (3.7 ± 0.6 infested plants per 10 plants) llfcii^' 01 
than in no-tillage plots (2.2 ± 0.9) The number of H^^B-^U 
larvae per 10 plants was also higher in conventional lippib^;? 10 
tillage plots (Table 2). The highest density of the,l|||||^ ^, 
first generation of European corn borer occurred lll^KI^K- if 
in 1989, with significant difference between tillage W^S^^^^ f \ 
treatments (Table 2). The tillage effect was more K - * 4 ^ g/ J 




apparent on earlier counts (Fig. 3). Sixty-six per- #1}^^^.^ ;• 
cent of plants were infested with second-generation §tfip|#| : i> 



Kuropean corn borer larvae, but with no significant 



mm 



'there werjg 

ft: p = o.f 

e^ploj 



treatment effects. In 1990. higher densities of nrs l- Sg^^P::0ay 
generation borers occurred in conventional l^agcfSi^ : f or i| 
when compared with no-titlagc. However, the^g^^^|0^ tio ^ 



number of second-generation larvae per 10 plant^^^p^^..;g..j 



tillage-monoculture treatment (Table 2). and the 
overall infestation rate was 69%. There were nosj 1 



was significantly higher only for the conventional - •--••^•"•-■i'jrfwii 

significant differences for the numbeT of larvae per 1 || i^ e ; * 
infested plant in any year, with 1.5 + 0.3 larvac^^p^^y^ 
per plant in 1988, increasing to 2.0 ± 0.6 in ^^W^m^M ai 
and 2.0 ± 0.4 in 199a Taller plants were infested^^^^ ™ 
at higher levels in 1988 and 1990 (Fig. 4). Flanbf ' 
in the range 150-200 cm were infested at levels of /; ; 
21 and 50% in 1988 and 1990, respectively. Fo ^^^^^^^ 
the 200-250 cm size range, infestation levels werc||p|||^^i 
40 and 76.6% in 1988 and 1990, respectively. ThefiM^^^^^ 
results were statistically different when analyzcdp|jf 
by a chi-square test (1988: ** ■» 4.59, P < 0.05, dff™ 
= 1. x = u» *= 8.84; 1990: v* - 10.40, P < 0.01. df ?r| 
1. xVw ra 6.63). However, correlation analyses b^jjl** 
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ANOVA r 



for the number* of European corn borer larvae per 10 plontt 



Tillage 



Pint generation 



t ± SD 



Crop 



Second generation 



f ±SI> 



Conventional 
None 

Conventional 
None 

Conventional 
None 



4.5 *± 1J6 

2.6 ± U 
1.1 ± 0.3 



5.11 
16.22 



0.05 
0.003 



Monoculture 
Intercropping 



50* 1.8. 

aa ± i.a 

13.6 ± 6.7 
13.2 ± 5.0 

21.7 ± 4.B 
11.4 ±3.8 



7.48 
0.12 



4.61 



0.02 



0.7 



0.04 



iiMaanS itandard deviations, -nd F value, are for the tillage factor, eaccpt for the accond generation in 1990, where F reflects 
interaction effect and mean* were separated by the Least Significant Difference test, df ~ 1. 9. 
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|ween numbers of European corn borer per 10 
giants and plant height indicated significant dif- 
ferences for 1990 only (r - 0.598, P « 0.01, n - 

^W§^ Japanese beetles, stink bugs, and spiders were 
not affected by treatments in any year. Ladybugs 
1=9^1^ plant bugs responded to treatments in 1990 
i^feiily; there were 5.5 ± 2.0 ladybugs per 20 plants 
■ • 1 ' ™ - : c ~ ~ - • ? - - L; -;her 

no- 

i ij^iw^c ■. - — ' • -/• «-> affected 

Wlf^ tillage and cropping system (tillage: F *- 50.05; 
^Wj|£::« 1, 0; F - 0.002; and cropping system: F •= 
|^^^4; df - 1, 9; P - 0.01). with 5.4 ± 1.6 and 1.5 
|fe^lliiS0.7 plant bugs per 20 plants in no-tillage and 
^K^nventional tillage plots respectively, and 4.4 ± 
^^ft|;3 and 2.5 ± 1.9 plant bugs in monoculture and 
Spfetercropptng plots. 

W;^; There were no significant treatment differences 
f for yield in 1988, with a slight indication of inter- 
^^^tibn (F - 3.50; df = I. 9; P = 0.09) between 
^^^|)lage and cropping system (Fig. 5). In 1989, con- 
il^fcvfritional tillage plots had greater yield (6.248 ± 
9Hpi)89 kg/ha) than no-tillage plots (5,262 ± 922 kg/ 
P||| F - 5.12; df = 1. 9; P = 0.05) (Fig. 5). Also, 
iii^^pre were significantly more (F «= 15.62; df « 1. 
ipp^pp = 0.0001 ) plants per meter in conventional 
l^^jtage plots (3.7 ± 0.3) than in no-tillage plots (2.7 
i^y^b:3). In 1990. there were no significant differ- 




^^^K/plantfthan in no-tillage plots (106.8 ± 19.9 
(^^Blant; F - 6.13; df - 1. 9; P = 0.03). Root darn- 
: 'S^^8^^ ; Western corn rootworm. and European corn 

|^^^r densities were not significantly correlated with 

||»^|^iKn any of the 3 yr. 



Discussion 

. and stalk borers are some 
«.c r * ~ ~. greatest concern in conser- 

anl^i^-tillage systems (Mustek 1987, Stinner fie 
|^^^gc 1990). However, despite the higher tnci- 
l^^HjG^iof cutworms and armyworms in no-tillage 
^^^Ifibeir damage only bordered the economic 
* " of 20-25% of plants damaged by arinywonns 




and 3-5% of plants damaged by cutworms sug- 
gested by Wilson et al. (1980). However, slugs were 
a serious problem for no-tillage corn and soybean 
in 1989 and were the likely reason for differences 
in stand between tillage treatments. Precipitation 
was above normal during May and June (297.2 
mm, about 47% more than the periods average) 
and created favorable conditions for the slug pop- 
ulation at the highly susceptible seedling stage. The 
overall slug population measured by pitfall traps 
was highest in 1990 (unpublished data), but they 
occurred mostly at later stages of the growing sea- 
son and no detectable damage to the crops was 
observed. 

Results of adult counts and root damage indicate 
that both conventional tillage und intercropping 
increased densities of the western corn rootworm. 
The higher incidence in 1988 of adults in conven- 
tional tillage versus no-tillagc but no differences in 
root damage support Cray fit Tollefsons (1987) 
hypothesis that there is reduced survival of corn 
rootworms in ho- tillage systems, which may be as- 
sociated with higher weed density (Johnson et al. 
1984). However, there was no significant tillage 
effect in 1989. The overall reduction of western 
com rootworm densities from 1988 to 1989 was 
probably a consequence of crop rotation, lower 
larval survival, or both because of saturated soil 
conditions (Sutter et al. 1989). 

An average of one beetle per plant is recom- 
mended as the threshold for economic damage in 
the following year (Turpin 1972, Willson & Eisley 
1987). If the threshold is valid, crop rotation was 
not sufficient to reduce the incidence of western 
corn rootworm below the economic level on inter- 
cropped corn in 1989, nor on intercropped-con- 
veutional tillage corn in 1990 (Fig. 1). The root 
damage evaluation partially supported the results 
of adult counts; there were no differences in root 
damage in 1988, but the damage caused to inter- 
cropped corn in 1989 bordered the economic 
threshold suggested by Turpin et al. (1972). How- 
ever, the economical implications should be viewed 
with caution; prediction of economic damage by 
scouting adults or rating roots is not consistent (Fos- 
ter et al. 1986. Spike flc Tollefson 1989), and the 
suggested level of 2.5 for root damage may be too 
low (Sutter et al. 1990). 



tuiUj 



1256 



Environmental Entomolocy 



Vol. 20, no. 5 



ml I 





JULY 



1JS 8 
PLANT HEIGHT fan) 



ft* 



■i I S 




JULY 

Fig. 3. Number of plants damaged by the first gen- 
eration of the European corn borer (ECB) per 10 plants 

in 1989 and 1990. ( ), no-tillage; ( ). conventional 

tillage. Vertical lines are standard errors. 

Apparently, females dispersing from corn strips 
laid enough eggs on soybean strips to maintain 
damaging levels on the corn strips in the next year, 
as corn rootworm adults commonly disperse to feed 
on other crops (Shaw et al. 1978). Corn root worms 
have increased survival rates in soybean fields that 
contain volunteer corn (Shaw et al. 1978), therefore 
intercropping plots may have acted as a soybean 
crop "infested" by corn. Results of egg counts sup- 
port this hypothesis, as does the number of adults 
collected in sweep net samples from soybeans (un- 
published data). For example, on 24 August 1990, 
there were 15.6 ± 8.9 adults collected from inter- 
cropped soybean (80 sweeps/plot), but only 3.5 ± 
2 7 adults on soybean monoculture. Another pos- 
sible factor for higher numbers of western corn 
rootworm in intercropped corn could be larval dis- 
persal. Short & Luedtke (1970) reported distances 
of up to 0.8 ni from egg hatch to adult emergence 
sites. The 3.0-m corn strips could have been insuf- 
ficient to prevent larval migration to corn strips in 
the next year. 

In earlier reports on potential effects of reduced- 
tillage practices on corn insects. Musick & Petty 
(1973) and Gregory & Musick (1976) predicted that 
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Fig. 4. Frequency distributiun of the total numbrife™ 
of plants sampled (6) and planti Infested by second g^pip^l 
eration European com borers (0) on plant-height cla*se$^ 
in 1988. 1989, and 1990. 

the incidence of European corn borer would nig 
crease under conservation tillage because of & cM ^^^^m^± 
survival of overwintering larvae in corn stalks aI ^j^^^K^| 
weed stubble in the Deld, and longer P Te ^ s P°^ Xil ^^^^^mi. 
of the crop to second-generation larvae because r4|||^^s 
slower crop development. However. infestatioWg 
from adjacent fields may neutralize the effects p» 
stubble destruction in conventional tillage MS* 
(Wilson et al. 1980). Berry A Chidiu (1989) 
ported that crop rotation combined with t ^' a ^^^^^^^i 
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treatments affected European corn borer popula- 
tions in 6 of 6 yr of observations, but not in a clear 
pattern. Our results indicate that the European 
corn borer population was generally reduced hy 
no-tillage practices. As concentration of DIMBOA 
(2-4-dihydroxy-7-methoxy- 1 ,4-benzoxazin-3-one) is 
inversely proportional to plant height (Showers et 
al. 1983). small corn plants under no-tillage could 
have greater resistance to European corn borer be- 
cause of slower development rates than under con- 
ventional tillage. However, this resistance would 
not be effective during later developmental stages, 
when the concentration of DIMBOA decreases. 
Despite a trend for higher numbers of European 
corn borer on taller plants, plant height was not a 
conclusive factor that determined level of infes- 
tation of the second generation for a given treat- 
ment in 1988 or in 1989. Only in 1990 was there 
an apparent association between individual plant 
height and infestation levels. The European corn 
borer is very susceptible to environmental condi- 
tions (Showers et al. 1983, Jarvis & Cuthrie 1987), 
and one possible reason for low densities in 1988 
was below-normal rainfall during early season. An 
additional reason for tower numbers of the first 
generation in 1988 could be a higher rate of pre- 
dation; sweep net samples from soybean revealed 
a high population density of Orius spp- (unpub- 
lished data), which can exert a strong impact on 
Eurofiean corn borer (Jarvis fit Guthrie 1987). 
Higher population densities in 1989 and 1990 could 
have influenced insect response to plant size. As 
infested plants are less attractive to ovipositing 
moths (Everett et al. 1958), the more even distri- 
bution of the European corn borer across different 
plant sizes could be a result of fewer ideal ovipo- 
sition sites. 

In summary, tillage had a greater effect on the 
corn fauna included in this study than cropping 
systems. Cutworms, armyworms, and slugs were 
favored by no-tillage, although only slugs were a 
serious pest during one exceptionally wet early sea- 
son. European corn borer and western corn root- 
worm densities were generally reduced in no-till- 
age plots, although the results were not consistent 
for the 3 yr. Results for ladybugs and plant bugs 
should be viewed with caution, because of their 
low numbers (particularly in 1986. a probable con- 
sequence of a very dry season), and because of 
statistically significant results in 1990 only. Al- 
though there were no concltisive correlations with 
yield, this study suggests that western corn root- 
worm densities may be increased by the strip-in- 
tercropping practice employed here, despite crop 
rotation. 
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Ke) . „ords: a.sike clover, buckwheat, green manures 

AbStraCt . i„ w ferlilitv Snringhill silt loam to determine 

A neid-size experiment was initiated in .982 . on "£^£2 ZJ, single- and double-cut red 
fhe effect of five unfertilized green manure crops (atake do • fieW was limed in 1982 an d 

IVef an d buckwheat) on subsequent oat f^^^£ - m 1400 m 1 strips randomly assigned 
Sen manures were seeded (without fert, zer) « sprmg 1 h , ot ,„ 

Sn three treatment blocks. Plant «n » - m P £ JJj£ ^ imo an d lowe r 

JSds Suckwtot sianificanlly - reduorf « ^*J^2U„ of fcnito „. Elememal analysis ol lte 

S ttxtsszzzz** *- - — «»■ *~ fa ra °' c ,ert " ,! - 

neutral soils. . 



Introduction 

t„.™ Various ereen manure crops nave 

Some oi in ccnt(jry and „. 

dates back to the early ^ 

r 8 0 f bo* lepume and nonlegume crops on 
fluenceof both egum (Badaruddin and 

Si S* Meyer, 1987). Most of the 



time forage legumes are the preferred plowdown 
crop because of their N fixation capacity ^ and 
large quantity of top and root biomass. Some 
crops, notably sweet clover and buckwheat, are 
efficient utilizers of relatively unavadablc sod 
phosphorus (Pieters. 1927); therefore, these 
crops may be superior green manure crops under 

low fertility conditions. 

Acid soils and low soil fertihty are common 
production problems in the Canadian Atlantic 
Provinces. Usually plowdown crops receive 
adequate nutrition from supplemental fcrt.l.zer 
or nutrients remaining in the soil from preceding 
crop fertilizers. However, there is little informa- 
tion^ regarding the growth of green manures and 
their impact on subsequent crops whenthe ma 
nurcs are grown in low fertility, acid soils. The 
on e tives of this study, therefore were to .mi- 
tigate the effect of five unfertilized green manure 
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composition of the five green manures w h 
responding crops grown under high fertility 
clitions. 

Materials and methods 

A field experiment was initiated in 1982 on the 
SJSS near Tatamagouehe j^g-J" 
lat it«de 4W. W lon^de 63 ^ ™°™* o( 
S^pUi. silt loam was 
iS uJg dolomite a. 4Mg Jj^g" 
manure treatments (strips of Mm XlUUm) in 
Trerrepli^ates were randomly assigned in the 
fie Z I sueE that the 100 m dimension extended up 
j J i - 7 10° slooc Four noculated clovers 
Slir^5?2 red and double cut red) 
J ih«. were bri.lioo seeded m June 
? 98 3 The clovers were seeded at 12kg ha the 
buckwheat at 88 kg ha"'. None of the plots 
received supplemental fertilizer. 
T determine the amount of plant bum** 
random bulk samples (0-20 em deep) of sod and 
nHnt material were taken from the top, middle 
SSUSSS each Cover green manure plot on 
November 1 immediately prior to incorpora t.on^ 
^combined plant and soil samples were dned 
TdeTe^ne toUl mass, then the sample, -ere 
vet sieved to separate the two components. 
Qean d «Le was dried at 65° and reweighed to 

SSSt 1 -H sieve in j 

digested and analyzed usmg the H 2 S0 4 H 2 0 2 

method of Thomas el at. (196/). 

10 Buckwheat plants were taken from , . , OJm 

area of the same three regions of the plote on 

a ,,c 1R three weeks after flowering and just 

££t Jnc^ration. Buckwheat plants were 

deaned and divided into tops and roots for tissue 

""Samples were taken from three sections of 
Jh£TS the time of green manure seeding. 
Samples were also taken at oat harvest in 1984. 
Km© soil samples were analyzed in the N.S 
IS and Feed Testing -Lab for organic matter 
Soil ana re 0 -d1I; and ammonium acc- 

ess on ignition), H 2 u p"."" 



We extractahle K, Ca, and Mg Bray extraCaMe 
P the only nutrient investigated in 1984. was 
analyzed in our lab both years. 

The entire area was prepared for seeding May 
ri 1984 using a tractor mounted Howard 
rmovator. Gary oats were drilled May 29 at 
101 kg ha"'. The field was separated into an 
upper and lower section, across all plots, and 
each section received three rates of fertilizer 
based on the soil test recommendation for oats. 
Sments were 0. 150 kg ha 1 of 12-24-24 and 
300 ke ha 1 of 12-24-24 spread across the previ- 
ous green manure strips. Additional N fertilizer 
at 0 36 and 72kg ha" of 34-0-0 was applied 
July 10 Above ground oat yields were taken on 
August 31; samples were further separated into 
grain and straw. 



Results and discussion 

The total plant biomass data taken from the four 
lecume plots indicated a trend of increasing per- 
centage of biomass in the bulk samples (sod + 
plant) as one proceeded from the top to the 
bottom of the plots. Although the replicate data 
was variable, the range in percent biomass was 
2 8 to S 4 (mean 4.4) for alsike clover. 7.4 to 8.7 
(mean 8.0) for sweet Cover, 4.1 to 5.7 mean 
49) for single cut red clover, and 2.5 to 0.0 
(mean 5.0) for double cut red clover. On the 
basis of these results, the sweet clover would 
haV e provided the largest amount of legume 
plant biomass for decomposition The average 
5rv matter yield contributed by the buckwheat 
was 2679 kg ha '; there was no ^ difference m 
sam ple yield from the top to the bottom of the 

Pl The mean elemental composition of the five 
green manure crops is found in Table 1 For 
simplicity, results from the middle sections of the 
pZ aJnot shown. Although many o the pla£ 
samples taken from the lower parts of the pto* 
were higher in elemental analysis, there was no 
significant difference between top and bottom 

Pl interesting comparisons can be -ado between 
the Table 1 data and elemental analysis of the 
same plant species grown at more fertile sites 
Jjable 2): Buckwheat grown in a fertile Pugwash 
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, option U ke" ') «>f green manure crops sa mpled at two locations in each plol 
Table U Elemental composition (g Kg I ™ !!_ , — 



N 



Alsike clover 

Top 

Bottom 

Buckwheat 

Top 

Bottom 

Sweet clover 

Top 

Bottom 



24.1 
28.7 



11.5(4.3') 
11.8(5.0) 



27.2 
30.4 



Red clover (single cut) 
Top »•« 
Bottom 280 

Red clover (double cot) 

Top 223 
Bottom 11 4 



2.1 
2.4 



1.4 
1.1 



1.6 
1.3 



2.2 
2.1 



1.4 
1.7 



9.4 
10.6 



12.1(8.3) 
15.0(9.9) 



6.2 
7.2 



6.4 

9.2 



6.8 
7.7 



2.0 
3.2 



(7.6) 
(9.0) 



3.6 
4.3 



1.9 

3.9 



1.5 
3.4 



Mg 



3.6 
3.6 



(4.9) 
(4.6) 



3.3 
3.7 



3.5 
3.9 



2.6 
4.1 



•Data in parenthesis are buckwheat root samples. 



Table 2. 



omental composition ( B /lcg) of green manures gro W n in fertilized soUs and mine toiling, 
Z K Ca Mg 



References 



Buckwheat 

Red clover 
(3) 

Red clover 
(d) 

Sweet clover 



12.2 
12.0 

35.0 
33.0 

26.6 
33.5 
25,8 

33.2 
27.1 



4.2 
3.7 

4.0 

3.9 

2.3 
3.6 
2.9 

3.2 
2.8 



22.8 
28.5 

24.2 
26.6 

18.8 

21.3 

21.0 
15.2 



sand loam and in mine lailings (Warman 1988) 
which had received 400 kg ha of 12-24-24 
onalyfced much higher in P. K, and Ca than that 
found in this study. Sweet clover samples irom 
fertilized Pugwash sandy loam plots (Warman, 
1990a, b) were considerably higher in P (2.K- 
3 2kg ha K (15-21 kg ha" 1 ) and Ca (9.1- 
10.3 kg ha' 1 ) compared with this study ^tissue. 
Single and double cut red clover were half to one 
third the P and K concentration and about one 
third the Ca concentration found in Warman 
(1988 1990a, b). The N and Mg contents ot all 



37.6 

10.9 
11.3 

32.5 

12.8 

10.3 
9.1 



5.2 

2.9 
2.8 

3.4 

3.1 

2.4 
2.1 



(Warman. 1988) 
unpublished 

(Warman, 1990a) 
(Warman. 1990b) 

(Warman. 1988) 
(Warman. 1990a) 
(Warman. 1990b) 

(Warman. 1990a) 
(Warman. 1990b) 



five green manures, however, were similar or 
even higher than the samples from the other 
cited studies. 

Soil samples taken from three sections ol each 
plot in 1983 revealed no significant differences 
between green manure plots or between sections 
of the field; thus, the field was uniform in fertili- 
ty. The general trend, however, was higher 
levels of cxtractable macronutrients in the top 
compared with the bottom samples of the plots. 
The average soil test values were 49 g organic 
matter kg"'. H 2 0 P H 6.02, 73 kg Bray P ha , 



434 Warnian 



,h olot following incorporated green manure crop_ 

a. cr«v o m 2 ) al two locations in cachj^oUo^wing v 

Table X Oat yields (gram + ^E^M 

" Fc~rtili*cr a pplied (kg ha ) 

" 30-36-36 

0 

1 'nnrr ^° WCf 

Green manures 




AlsiWc clover 
Buckwheat 
Sweet clover 
Red clover (s)" 
Red clover (dV 

Mean* _ 

"^^^^Z.^ t, - — « - sienificanUy —* " US,nB 

• Means in a row or column folirmeu uy 



« Kt-. \c ha" 1 ^126 kg extra ctable Ca 
I 3 * Sf g «tr ctabte M S B hn-'. , 
" a The result oftne tissue analysis rcnec, the ow 
l ne rcMiiu and Ca in the SpnnghiU 

, k of arable P K and ^ ^ 

EI S We., due .o IK mta.ndos.cl — 

'"^ e Jon. and taction variable* as ^.novm 
(Ski I ha"') mean sua. y«=U) «. I». 

,„e nppcr and taw. * , ,„ „„,. 
sections ovcrased " *** affccl . 



36 treatment, and 94 kg P ha for ^=60-72-72 
treatment. Thus, soil P ' ncre ?, se u d .? 0k «.,^. 
from the application of 3 1 .4 kg P ha wh.le the 
irommc v\ n57k „ P ha ') just main- 
intermediate rate (.13./ Kg r •.«■ / , 
tained the original level of extractablc P. 



ha" 



Conclusions 

Flemcntal mineral analysis showed that green 
SaTure crops grown in an 
from low mineral nutntion. So.l P and K was 
mhing and although limed to pH 6.0. tissue Ca 
evels wen: considerably lower than the same 
52 grown in fertile soils or fertilized mine 
tail nes Buckwheat was not as effective a green 
maX crop as the four clovers, partly because 
e2 maturing buckwheat seeds produced com- 
neUng plants 6 .he following year; furthermore^ 
S buckwheat does not fix N, the crop returns 
less N to the soil during mineralization. Summar- 
ized over all treatments, the green manures pro- 
Stod the equivalent nutrient value to sub- 
sequent oats as an NPK fertilizer application of 
30-36-36. 
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Examiner: Jeffrey L. Gellner 
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Dear Sir or Madam: 

Applicant responds to the final office action of February 10, 2006 in the above captioned 
matter as follows: 

The amendments to the specification begin on page 2 of this paper. 
The amendments to the claims begin on page 1 1 of this paper. 
25 The Brief begins on page 20 of this paper. 
The Remarks begin on page 26 of this paper. 
The Request for Reconsideration begins on page 27 of this paper. 
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IN THE SPECIFICATION 
Please amend paragraph 4 of the specification as follows: 

(4) My preferred method of intercropping comprises strip cropping corn and soybeans 
with subsequent application of green manure to the soil, and a layer of mulch upon the 
topsoil surface. My method does not require pesticides, herbicides or artificial fertilizers 
for healthy crops, [or] nor to obtain an effective ground cover and subsoil root network 
with an effective moisture canopy and windbreak. 



Please amend paragraph 6 of the specification as follows: 

(6) Green manure plants combined with organic residue from deceased crops contains 
desiccated soybean roots and nitrogen nodules which remain intact in the soil. During 
the winter months, the intact root systems of these nonviable soybean and corn (and 
15 viable wheat) also function as ground cover and subsoil root retention system. In this 
manner, intact soybean and com roots provide a physical soil network for the no till 
planting of a green manure crop (for example wheat and buckwheat grass) in the fall or 
early spring as the case may be. For example, wheat and buckwheat grass [[is]] are 
planted in the fall or early spring, and [[is]] are subsequently tilled into the soil as green 
20 manure while green and viable. 

Please amend paragraph 17 as follows: 

(17) Eadie et al. reported the effect of cereal cover crops upon weed control. The 
investigators hand planted cereal seed within plots which were approximately 2.3 meters 
25 wide and 8.0 meters long. The rows were approximately at_0.75 meter equidistantly 
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spaced intervals. These investigators seeded the cereal cover crops immediately after the 
ridging cultivation at the 11-12 leaf stage of corn plants. According to the Eadie report, 
com grain yields remained unchanged by cover crops seeded at the 11-12 leaf stage of 
com, compared to bare soil treatment controls. Allan G. Eadie et al., "Integration of 
5 Cereal Cover Crops in a Ridge-Tillage Com Production," WEED TECHNOLOGY 6 (3) 
(July-September 1992). 

Please amend paragraph 20 as follows: 

(20) At least one farmer has reported that closer planting of crops in rows results in more 
0 equitable distribution of sunlight, soil moisture and nutrients. NO TILL FARMER (mid- 
January 1 986). 

Please amend paragraph 25 as follows: 

(25) Intercropping also comprises the growth of quick-maturing vegetable crops between 
slower developing crops, to maximize available garden or field space. For example, 
soybeans are planted in spring or summer at 2 to 3 pounds of seeds per 1,000 square feet 
in traditional commercial situations. Soybeans are annuals and must be re-seeded every 
year; however, they tolerate poor drainage well[[J] and are ideal for nitrogen fixation. 
Plants such as adzuki and muny beans are fairly resistant to insect pests. 

Please amend paragraph 44 as follows: 

(44) Figure 4 is a lateral view of mowed upper portions nf wh^.t an d buckwheat, grass 
and resulting in a twenty foot path prior to tillage, and with adjacent unmowed upper 
portions of wheat and buckwheat grass. 



Please amend paragraph 47 as follows: 

(47) Figure 7 illustrates soil of Figure 5 treated by a third tilling machine to a final 
greatest depth within a twenty-foot width path, and with adjacent unmowed upper 
portions of wheat and buckwheat grass. 

Please amend paragraph 75 as follows: 

(75) The recommended conventional no-till seeding machine 84 for wheat 17 and 
buckwheat 18 is a CASE 5400 no till grain drill. However, a JOHN DEERE 560 no-till 
drill, or a JOHN DEERE 1860 nortill air drill are also satisfactory. Referring to Figure 3, 
by the following spring voune wheat [[17]] and/or buckwheat plants [[18]] 18a eemprise 
whcut grass 18a which is approximately 14 to 20 inches in height. 

Please amend paragraph 78 as follows: 

(78) Referring to Figure 3, wheat gras s 18a (consisting of the upper portions of young 
wheat [[17]] and/or buckwheat [[1 8]] plants l_8a _) r e main s remain, viable until it is 
mowed immediately prior to spring tilling. The top approximate one-half of theupper 
pm-Hnns of vounp wheat and/or buckwheat plants wh e at gra ss 1 8a is chopped and 
blended with organic debris 19 to become combined mulch 20, as explained in more 
detail infra. The remaining approximately one-half of the bottom portions of green 
manure plants 44 (such as upper portions o f voune wheat and/or buckwheat plants grass 
18a), is tilled into soil 45 with organic debris 19 prior to spring seeding of intercropped 
commercial plants. 



Please amend paragraph 79 as follows: 



(79) Referring to Figure 4, in the preferred embodiment and best mode the farmer mows 
up per portions of voung wheat and/or buckwheat plants grass 1 8a, residual com stalks 5 
and organic debris 1 9 approximately three inches to ten inches above soil 45. The 
determination of the exact height of mowed upper portions of voung wheat and/or 
buckwheat plants grass 1 8a to properly cover soil 45 is empirical. This determination 
also depends upon leaf density of uppe r portions of voung wheat and/or buckwheat plants 
grass 18a. Leaf density primarily depends upon nutrients in the soil, weather conditions, 
and time of the year, including the required 60 degrees Fahrenheit (F.) soil temperature. 
Consequently, each field has a different leaf density and different plant heights. 

Please amend paragraph 80 as follows: 

(80) Buckwheat [[17]] 18 is generally mowed along with wheat 17 grass 1 8 o . However, 
buckwheat [[17b]] 18 can be reseeded with corn 10 and soybean seed 12 for a summer 
planting, to produce additional nutrients. Please see Figure 1 1 . The recommended 
conventional machine for mowing upper portions of voung wheat and/or buckwheat 
grass 18a, residual cornstalks 5 and residual soybean 16 stems (thereby creating 
combined mulch 20) is prior art INTERNATIONAL 650 Forage Harvester. This 
particular mowing machine comprises a cutting bar unit and is available from: 

International Harvester Company 
401 North Michigan Avenue 
Chicago, Illinois 6061 1 



Please amend paragraph 81 as follows: 

(81) INTERNATIONAL 650 Forage Harvester mows, rakes and collects mowed green 
manure plants 44a and organic debris 19 for a lateral distance 101 of approximate twenty 
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feet across a field. INTERNATIONAL 650 Forage Harvester simultaneously mows and 
blows upper portions of young wheat and/or buckwheat plants grass 1 8a into towed 
forage wagon "51, for storage prior to mixing and chopping within bale chopper 108, 
infra. INTERNATIONAL 650 Forage Harvester both mows and collects upper portions 
of voung wheat and/or buckwheat plants grass 18a for larger commercial fields, while 
conventional small mowing and gathering tools are satisfactory for gardens and small 
fields. 

Please amend paragraph 82 as follows: 



(82) A 5460 or 5440 Forage Harvester with mower bar unit is also satisfactory, as well as 
other farm machinery for cutting and collecting mowed upper portions of young wheat 
an d/or buckwheat plants grass 1 8a. Forage Harvesters are self-propelled forage 
harvesters 50 from John Deere, Inc. With a 5460 or 5440 Forage Harvester the farmer 
15 mows an approximately 20 feet wide interval of upper portions of young wheat and/or. 
hiir.kwheat plants grass 18a in the first step of process 1 10. However, Forage Harvesters 
can only collect a portion of the mowed upper portions of voung wheat and/or buckwheat 
plants grass 1 8a within a twenty-foot wide path, so two passes may be necessary. 

20 Please amend paragraph 84 as follows: 

(84) Immediately after mowing of the first twenty-foot width 101 of upper portions of 
young wheat and/nr buckwheat plants grass 1 8a, the farmer quickly tills soil 45 with 
organic residue 19 (such as cornstalks 5) and a three-inch stubble of remaining soybeans 
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16, along with a portion of wheat grass 18a. Figure 5. A preferred conventional machine 
58 tilling is the 3800 series field cultivator for larger commercial fields from: 

AGCO® GLENCOE® 
4205 River Green Parkway 
Duluth, Georgia 30096 
1-800-767-3221 
or 

Kuhn EL 201/400 
5390 East Seneca Street 
Vernon, New York. 1 3426-0840 

Please amend paragraph 127 as follows: 

(127) A John Deere 541 Series Loader 200 with attached fork lift 203 is the preferred 
front end loader and forklift of choice. However other front end loaders 200 and fork lifts 
203 are satisfactory, depending upon compatibility with a farmer's equipment. As seen in 
Figure 1 3, front end loader 200 pushes seed drill 96 while com planter 95 follows behind 
tractor 97 and linearly deposits com 10 within com furrows 90. Referring to Figure 14, in 
the best mode the farmer attaches com planter 95 to tractor 97 posterior, using a three 
point hitch 230a or a one point tug hitch 230b, and both of which are familiar to the 
agricultural industry. 

Please amend paragraph 134 as follows: 

(134) Prior art bale chopper 108 chops organic debris 19 over soil 45, along with com 
stalks 5, soybean stems and mowed green manure plants 44a (preferably upper portions 



of young wheat and buckwheat plants grass 18a) as combination mulch 20. Several 
seconds is the ideal maximum time interval between procedures for seeding and 
mulching during method 110. However, a time interval of no more than approximately 
two hours between seeding and mulching a twenty foot pass width is satisfactory. 

Please amend paragraph 136 as follows: 

(136) The preferred prior art forage box wagons 51 for temporarily storing large amounts 
of combined chopped mowed upper portions of young wheat and/or buckwheat plants 
grass 18a and organic debris 19 is available from: 

H&S Manufacturing Co., Inc. 
2608 South Hume Avenue 
P.O. Box 768 

Telephone: 1-715-387-3414 
Marshfield, Wisconsin 54449 
Models: HD7+4 & HD Twin Auger; 

HD7+4 HDTwin Auger-front and rear unload; and 

power box -rear unload 

Please amend paragraph 1 37 as follows: 

(137) For smaller amounts of uppe r portions of young wheat and/or buckwheat plants 
grass 1 8a and organic debris 19, preferred Versa Vac storage box 

wagons (conventionally used for grass clippings and leaf pick-up) are available from: 
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Fuerst Brothers, Inc. 
P.O. Box 427 
Gibson City, IL. 
1-800-435-9630, 

Models: M 1 80G, M500P, M500G, M900P, and M900G. 

Fuerst Manure Spreaders are also satisfactory and are distributed by: 

H.F.S. Tractor 

1218 South 11th Street 

Niles, Michigan 

1-616-683-7272 

Please amend paragraph 1 50 as follows: 

(150) (b) Also early in May of the same growing season, green manure plants 44a and 
organic crop debris 19 are mowed and raked. One portion of combined green manure 44( 
i.e, green manure plants and organic crop debris 1 9)is briefly stored for combination 
mulch 20, as described supra. In the best mode upper portions of young wheat grass 1 8 a 
and/or buckwheat plants [[17]] 18a comprising green manure 44 are cut approximately 
three to ten inches above soil 45. 

(i) approximately one/half of combination green manure 44 and organic residue 
19 is tilled approximately four inches into soil 45. 

(ii) the farmer then tills soil 45 and organic residue 19 to a depth of approximately 
nine to 14 inches in large commercial fields and approximately four to nine inches in 
depth in a garden. He then immediately seeds corn 10 and soybeans 12, covers them with 



soil 45, and lastly covers the soil with combination mulch 20 to approximately 1/2 inch in 
depth. 

Please amend the ABSTRACT as follows: 

ABSTRACT 

A method of combined intercropping and mulching of commercial crops is described 
herein. [[ A]] Snitable annuals o uitabl o annual such as young wheat and/or buckwheat 
plants are [[is]] planted in soil in which legumes were originally planted. A portion of 
the resulting upper portions of voune wheat and/or b uckwheat plants wheat gras s is 
mowed and blended with organic debris to provide nutrients for intercropped commercial 
plants such as corn and soybeans. The remaining portion is chopped blended with 
organic debris and sprayed onto the top layer of seeded soil as combination mulch. For 
larger commercial applications, conventional agricultural machines are described herein, 
and are modified for the most efficient intercropping. For best results, at least one 
intercropped commercial plant should be a legume. 
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IN THE CLAIMS 

5 ■ 

L Please amend Claim 1 as follows: 

(Currently amended) Claim 1 : An improved intercropping and mulching method without 
artificial herbicides, fertilizer, pesticides and manure, said improved intercropping and 
mulching method comprising: 
10 (1) no-till planting an annual green manure crop in the soil of a predetermined area; 

(2) mowing said annual green manure crop the following spring, said annual green 
manure crop being combined with organic residue from said predetermined area to form 
combined green manure, said organic residue comprising desiccated intact soybean roots 

15 and desiccated intact nitrogen nodules, said combined green manure comprising a first 
portion of said combined green manure and a second portion of said combined green 
manure, said second portion of said combined green manure further blended with said 
' soil of said predetermined area to a depth of approximately nine to fourteen inches, said 
first portion of said combin e d gre e n manur e b e coming a combination mulch,, said annual 

20 green manure crop remaining unmowed until tillage of said soil, 

(3) intercropping at least two commercial crops within said soil blended with said second 
portion of said combined green manure, said first portion of said combined green manure 
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being collected, chopped and stored until intercropping is com plete, said first portion of 
said combined preen manure becoming said combination mul ch after said chopping, 

(4) thereafter spraying said first portion of said combination mulch upon the surface of 
said soil of said predetermined area, said predetermined area now containing seeds of 
said at least two commercial crops, 

whereby, said combined green manure provides nutrients to said at least two commercial 
crops and said combination mulch provides a ground cover and nutrients for said at least 
two commercial crops, said annual green manure crop and said organic residue 
protecting said soil of said predetermined area during the winter. 



(Previously presented) Claim 2. The improved intercropping and mulching method as 
described in Claim 1, wherein one of said at least two commercial crops comprises a 
legume. 

(Previously presented) Claim 3. The improved intercropping and mulching method as 
described in Claim 1, wherein one of said at least two commercial crops comprises 
soybeans. 

(Previously presented) Claim 4. The improved intercropping and mulching method of 
Claim 1 wherein one of said at least two commercial crops comprises com. 
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(Previously presented) Claim 5. The improved intercropping and mulching method of 
Claim 1 wherein one of said at least two commercial crops comprises com and one of 
said at least two commercial crops comprises soybeans. 

(Previously presented) Claim 6. The improved intercropping and mulching method as 
described in Claim 1, wherein there are no intercropped plants other than said at least two 
commercial crops, said at least two commercial crops comprising said com and said 
soybeans. 

(Previously presented) Claim 7. The improved intercropping and mulching method as 
described in Claim 6 wherein said com and said soybeans are planted in alternating 
patterns comprising soybean areas and com rows, each said soybean area and said com 
row comprising a predetermined lateral width. 

(Previously presented) Claim 8. The improved intercropping and mulching method as 
described in Claim 7, wherein said annual green manure crop comprises buckwheat. 

Please amend amended independent Claim 9 as follows: 

(Currently amended) An improved intercropping and mulching method comprising: 

(1) planting an annual green manure crop in the soil of a predetermined area; 

(2) mowing said annual green manure crop the following spring, said annual green 
manure crop being combined with organic residue to form combined green manure, said 
combined green manure comprising a first portion of said combined green manure and a 
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second portion of said combined green manure, said second portion of said combined 
green manure further blended with said soil of said predetermined area, said first portion 
of said combined green manure becoming a combination mulch, being mechanically 
collected and mechanically chopped and thereby b ecoming a combination mulch, 

(3) intercropping at least two commercial crops within said soil blended with said second 
portion of said combined green manure, said combina tion mulch being stored during said 
intercropping, 

(4) thereafter spraying said first portion of said combined combination mulch upon said 
soil of said predetermined area, said predetermined area now containing seeds of said at 
least two commercial crops, 

whereby said combined green manure provides nutrients to said at least two commercial 
crops and said combination mulch provides a ground cover and nutrients for said at least 
two commercial crops, said annual green manure crop and said organic residue 
protecting said soil of said predetermined area during the winter, 

one of said at least two commercial crops comprising a legume, 
one of said two commercial crops further comprising soybeans, 
one of said at least two commercial crops comprising corn, 
said at least two commercial crops comprising corn and soybeans, 
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there being no intercropped plants other than said at least two commercial crops 
comprising corn and soybeans, 

said corn and said soybeans planted in alternating patterns comprising com rows and 
soybean areas respectively, each said soybean area and said com row comprising a 
predetermined lateral width, 

said annual green manure crop selected from the group consisting of buckwheat or 
buckwheat and wheat, Austrian peas, hairy vetch, soybeans, annual rye grass and winter 
rye. 



(Previously presented) Claim 10. The improved intercropping and mulching method as 
described in Claim 9, wherein said annual green manure crops are mowed with a 
conventional mechanical forage harvester. 

(Previously presented) Claim 1 1. 

The improved intercropping and mulching method as described in Claim 1 0, 
wherein said combination green manure is sprayed upon said soil of said predetermined 
area after blending and chopping of said green manure plants and organic debris within a 
bale chopper. 

(Previously presented) Claim 12. The improved intercropping and mulching method as 
described in Claim 1 1 wherein said intercropped soybeans are planted simultaneously 
with said intercropped com by using a fork lift attachment with two forks, front end 
loader and tractor, com planter, and a modified seed drill, said modified seed drill and 
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said fork lift attaching to said tractor by said front end loader, said fork lift attachment 
elevated with a hydraulic lift and a retrofit adapter. 

(Previously presented) Claim 13. The improved intercropping and mulching method as 
described in Claim 12 wherein said com planter deposits said com seeds between 
previously planted said soybean areas, said soybean areas consisting of soybean subrows, 
said soybean subrows deposited by said modified seed drill attached to said tractor, said 
com seeds deposited within straight com furrows. 

Please amend amended Claim 14 as follows: 

(Currently amended) Claim 14. An improved intercropping and mulching method for 
com and soybeans comprising: 

(A) planting a commercial legume crop in the soil of a predetermined area during the 
summer, said commercial legume crop forming organic debris within said soil after 
harvesting of said commercial legume crop, 

(B) no-till planting buckwheat and wheat during the following fall in said soil of said 
predetermined area, said buckwheat and said wheat growing until the following spring, 
said buckwheat and said wheat covering said soil during the winter, 

[[(B)]] £Q mowing said buckwheat and said wheat during said following spring, said 
mowing accomplished by forage harvester, 

a second portion of said buckwheat and wheat forming an annual green manure for said 
soil of said predetermined area, said organic debris also comprising said second portion, 
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a first portion of said buckwheat and said wheat forming a combination mulch for said 
soil, said combination mulch further comprising said organic debris, said first portion 
being mechanically collected and chopped prior to becoming said combination mulch, 
said combination mulch being stored in a forage box wagon, 

(D) creating consecutive corn rows, each said corn row comprising three subrows of 
soybean seeds within a soybean area, each said corn row further comprising one corn 
furrow, 

(E) seeding said soybean seeds in alternating said soybean areas within said consecutive 
corn rows by using a modified seed drill and a fork lift with a front end loader and a 
tractor, said tractor comprising a tractor center, 

said modified seed drill comprising sets of three tru-vee openers along a horizontal 
opener draw bar, said fork lift rigidly attached to said modified seed drill by a first fork 
and second fork, said forks attaching to said modified seed drill by enclosing one set of 
said tru-vee openers, said modified seed drill aligned with said tractor so said soybean 
seeds deposit directly beneath and anterior to [[the]] said tractor center, 

(F) seeding said com seed with a com planter attached posterior to said tractor, said corn 
planter creating said corn furrows within said soil corn, said com furrows containing 
linearly deposited said corn seeds, said com furrows spaced laterally from each other 
approximately 30 inches, said soybean subrows located approximately midway between 
two consecutive said com furrows, 
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(G) covering said seeded soil with said combination mulch, said first portion of said 
green manure plants and organic debris placed within a forage box wagon prior to 
chopping within said bale chopper to form said combination mulch, said combination 
mulch sprayed onto said soil of said predetermined area with a hose attached to a bale 
chopper mounted to said forage box wagon. 

(Previously presented) Claim 15. The method described in Claim 14 wherein said 
soybean seeds are planted at approximately eight to twenty seeds per square foot of said 
soil and said com seeds are planted at approximately one com seed per eight linear inches 
of said soil, said soybean seeds planted during the same pass across said preselected soil 
as said com seeds. 

(Previously presented) Claim 16. The method described in Claim 14 wherein said 
modified seed drill comprises eight said sets of said tru-vee openers and one center bar, a 
ngle said set of said tru-vee openers fitting between said first and second forks, said 
ngle set of tru-vee openers positioned immediately proximal to either side of said center 
bar, each said first and second fork resting upon said opener draw bar on either side of 
said single said set of said tru-vee openers, each said first and second fork attached to 
said opener draw bar by a clamp. 
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(Previously presented) Claim 17. The method described in Claim 14 wherein each said 
three soybean subrows comprising a soybean area is approximately 21 inches in lateral 
width. 

(Previously presented) Claim 18. The method as described in Claim 14 wherein rotating 
augers pull said organic debris and said green manure plants from said forage wagon into 
said bale chopper, said bale chopper attaching to a discharge opening by sliding said bale 
chopper until interior surfaces of a bale tube fit snugly over exterior surfaces of panels of 
said storage box wagon. 

(Previously presented) Claim 19. The method as described in Claim 14 wherein said true- 
vee openers are arranged in said sets of three, thereby leaving lateral space between each 
said set along said horizontal bar, each said set seeding soybeans within said three said 
soybean subrows when said modified seed drill is pulled by said tractor, each said lateral 
space seeded with said corn seed within said com furrows while said com planter is 
pulled by said tractor, said seeding of said com seed and said soybean seed occurring 
with said modified seed drill and said com planter operatively attached to a single tractor. 

(Previously presented) Claim 20. The method as described in Claim 19 wherein 
said two sides of a bale tube attach to said bale chopper, said two sides of said bale tube 
snugly fitting over an anterior and posterior panel, said anterior and posterior panels 
surrounding augers of said forage box wagon, said sides of said bale tube mechanically 
attached to said anterior and posterior panels, said forage box wagon physically attaching 
to said bale chopper main frame with L-brackets, said green manure plants and organic 
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BRIEF 

I. The specification as originally filed is enabling according to 35 U.S.C. 112, first 
paragraph. 

In support of its conclusion that the specification and claims are not enabling, the 
10 government states in relevant part: 

"the harvesting of the first portion of the annual green crop and its mixing to become a 
combined green manure is critical or essential to the practice of the invention, but not(sic) 
included in the claim(s) (sic)is not enabled by the disclosure." 
February 10, 2006 Office Action, Page 2, third paragraph. 

15 

However, Applicant observes that there are numerous passages within the specification 
which explicitly enable the amended claims. See Application, paragraph 66 (combination 
mulch 20 is collected in a forage box wagon); Application, paragraph 78 (top 
approximate one-half of the upper portion of young wheat and/or buckwheat plants 18a is 
20 chopped and blended with organic debris 19). 

In particular, paragraph 81 describes: 
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(i) how mowed green manure plants and organic debris 19 are gathered by a particular 
machine, and 

(ii) how this machine simultaneously mows, collects and blows upper portions of young 
wheat and/or buckwheat plants 18a, along with organic debris 19, 

(iii) into a forage wagon for storage prior to mixing and chopping within a bale chopper. 
Paragraphs 133 through 145 describe in further detail exactly how corn stalks, organic 
debris and mowed green manure plants are blown into a forage wagon and chopped 
therein by machines. These paragraphs also describe how the green manure plants, 
cornstalks and organic debris are initially mixed by this blowing as they enter the forage 
wagon. Paragraphs 146 through 148 specify how combination mulch is sprayed on the 
soil with machinery and an attached hose. See also Figures 19 and 20. 

Based upon the above paragraphs which contain the information which the government 
requires, Applicant concludes that his specification as originally filed enables his 
amended claims. 

II. Procedural concerns 

When rejecting claims under section 1 12, first paragraph, the government must explain 
why nothing within the scope of the claims is enabled. MPEP 706.03(c). In the pending 
case the government has not done so, nor has it suggested claims which are enabled by 
the disclosure. Moreover, Applicant overcame all the original rejections, yet was 
subsequently presented with an entire new legal basis for rejection of the entire 
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application. MPEP 707.07(g)(for a major technical rejection, there should be a full 
development of the reasons for a major technical rejection.)) 

A second office action should be final unless the government introduces a new ground of 
rejection which is not required by an applicant's amendment of the claims. MPEP 
706.07(a). In the pending case applicant overcome the rejections of the first office action, 
see February 10, 2006 Final Office Action, page 3, line 1. However, the rejection of the 
entire application based upon section 112 was an entirely new ground of rejection which 
was not required by Applicant's amendment of the claims. 

As a result, the government's final office action was premature. MPEP 706.07(c) (any 
question as to a premature final rejection should be raised while the application is 
pending before the primary examiner.) Applicant respectively requests that the finality of 
this office action be withdrawn. MPE P 714.12; 37 C.F.R. 1.1 16(b). 

III. Under section 112, first paragraph, Applicant's invention does not require 
undue experimentation to use or create. 

Applicant's originally filed specification explicitly describes the steps which were the 
basis for the final rejection. However, even if Applicant's application had not explicitly 
included these steps, their description is unnecessary if the written description otherwise 
permits those skilled in the art to make and use the invention. MPEP 2164 second 
paragraph citing CFMT. Inc. v. Yieldup IntM Corp . 349 F.3d 1333, 1338, 68 U.S.P.Q.2d 
1940, 1944 (Fed. Cir. 2003) (an invention directed to a general system to improve the 
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cleaning process for semiconductor wafers was enabled by a disclosure of improvements 
in the overall system). 

The proper test for enablement is: Whether undue experimentation is required to practice 
the invention. MPEP 2164.01 citing Mineral Separation v. Hvde . 242 U.S. 261, 270 
(1916), followed by In re Wands , 858 F.2dd 731, 737, 8 U.S.P.Q2d 1400, 1404 (Fed. Cir. 
1 988). A patent need not teach, and preferably omits, what is well known in the art. 
MPEP 2164.01. citinz In re Buchner , 929 F.2d 660, 661, 18 U.S.P.Q.2d 1331, 1332 (Fed. 
Cir. 1991). The test is not whether experimentation is necessary but whether, if 
necessary, the experimentation is undue. MPEP 2164.01 citing In re Angstadt . 537 F.2d 
498, 504, 190 U.S.P.Q. 214, 219 (C.C.P.A. 1976). 

Undue experimentation factors which courts consider include: 

(1) Breadth of the claims; 

(2) Nature of the invention; 

(3) State of the prior art; 

(4) Level of one of ordinary skill; 

(5) Level of predictability in the art; 

(6) Amount of direction provided by the inventor; 

(7) Existence of working examples; and 

(8) Quantity of experimentation needed to make or use the invention based 
upon the content of the disclosure. 

MPEP 21 64.01(a) citing In re Wands, 858 F .2d at 737. 
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Furthermore, if a statement of utility in the specification contains a connotation of how to 
use, and/or the art recognizes that standard modes of use, then this specification is 
sufficiently enabling. MPEP 2164.01(c), citing In re Brana . 51 F.3d 1560, 1566, 34 
U.S.P.Q.2d 1437, 1441 (Fed. Cir. 1993). The amount of guidance for enablement of an 
invention is inversely related to the knowledge and predictability of that art. MPEP 
2164.03 citing In re Fisher , 427 F.2d 833, 839, 166 USPQ 18, 24 (C.CP.A. 1970). 

In the pending case the government has not addressed any of the above considerations 
and factors, and consequently it should withdraw its rejection of Applicant's application 
and claims. 

IV. Prior art references 

The government cites the following as prior art upon which it did not rely: Tonhasca, Jr. 
et al, "Effects of Strip Intercropping and No-Tillage on Some Pests and Beneficial 
Invertebrates of Com in Ohio," Environmental Entomology, Vol. 20: 5, 1251-1258 
(1991). According to . this study adult crop and root damage by western corn rootworm 
increased with respect to conventional tillage and intercropping. There was o application 
of chemical pesticides which teach away from Applicant's invention. In addition, there is 
no procedure for mixing, chopping, and spraying combination mulch upon previously 
intercropped seeded soil which already contains green manure plants. 

The government also cited the following reference without relying upon it for an 
enablement rejection: P.R. Warman, " Effect of Incorporated green manure crops on 
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subsequent and production in an acid infertile silt loam," Developments in Plant Soil 
Science, 45:431-435 ((1991). For this study the scientists grew green manure crops on 
fields in which they subsequently planted oats. 

This study concluded that (i) buckwheat green manure significantly reduced oat 
production compared to clover green manure; and (ii) the highest concentration of 
artificial chemical fertilizer rates improved oat yields. Applicant's invention contains no 
artificial chemical fertilizer, and this study does not disclose mulch of wheat grass and 
cornstalks, which is applied on two separate occasions during the growing season. 
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REMARKS 

1 . Independent amended Claims 1,9 and 14 have been currently amended to place this 
application in condition for allowance. MPEP 714.13 II (amendment removes issues for 
appeal and adopts examiner's suggestions). Applicant did not submit these amendments 
earlier, because the government did not raise the enablement rejection to Applicant's 

application until the February 10, 2006 Office Action. 35 C .F.R. 1.1 16(b)(3). 

2. The current amendments respond to the government's requirement that Applicant 
incorporate the method steps between mowing and spraying of combination mulch of the 
"first portion" within each independent claim. Applicant has added these features to each 
claim with respect to chopping and storing prior to spraying of combination mulch. The 
technical description within the application paragraphs cited supra supports the currently 
amended claims. Section 112, first paragraph. 

3. Pursuant to the government's request, the term -wheat grass- is changed to " the 
upper portions of young wheat and/or buckwheat plants" for consistency with the original 
specification. See Application, paragraph 78, and first sentence. 
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Request for Reconsideration and Preparation for Allowance 

Based upon the above reasons and analysis and amended claims, Applicant respectfully 
requests that the government withdraw its rejection of the claims and specification based 
upon non-enablement and prepare the application for allowance. 



Respectively submitted, 

Adrienne B. Naumann, Esq. 
Reg. No. 33,844 
On behalf of 

Marvin J. Williams, Jr. 
Applicant and Inventor 
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IN THE UNITED STATES OFFICE OF PATENTS & TRADEMARKS 

PATENTS 

Inventor and Applicant: Marvin J. Williams Jr 
Address: 1411 Bell Ave. 

New Buffalo, Michigan 49 1 1 7 
Title: Improved Combined Intercropping and Mulching Method 

This application is a continuation in oart of I J <! utility i- ^ 
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BACKGROUND OF THE INVENTION 

5 (1) This application is a continuation in part of U.S. utility patent application no. 10/683,889 
which is a continuation in part of U. S. utility patent application no. 09/752,956. 

(2) My invention generally relates to combined intercropping of, and application of mulch to, 
commercial field crops. More particularly, my invention is a process in which annuals are 
10 planted in the fall to provide a green manure the following spring to intercropped commercial 
crops. My invention is intended for planters, fanners and gardeners of all specialties, and to all 
kinds, sizes and complexities of farming enterprises. 

(3) Intercropping* is generally defined as the planting of a fast growing crop between alternating 
15 rows of a slow growing crop. My new method incorporates the commercially successful tillage 
system of the United States, particularly in the midwestem and prairie states. My method also 
incorporates the beneficial ecological effect of growing a commercial annual legume with com, 
as well as incorporation of an annual green manure crop such as wheat and buckwheat. 

20 (4) My preferred method of intercropping comprises strip cropping corn and soybeans with 

subsequent application of green manure to the soil, and a layer of mulch upon the top soil surface. 
My method does not require pesticides, herbicides or artificial fertilizers for healthy crops, or to 
obtain an effective ground cover and subsoil root network with an effective moisture canopy and 
windbreak. 

(5) Moreover, my invention provides a kindlier developmental period for both soybean and corn 
seedlings through its microclimate effect. Annual green manure plants such as buckwheat 
remain uncut until tillage and seeding of the commercial crop in early spring. Green manure 
provides nutrients for a seedling commercial spring crop, as well as a welcome mulch ground 
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cover during the early growing season. My treated soil also accumulates soil nutrients with 
yearly use, thereby increasing land productivity. Tilling soil more than once a year may expose 
soil to air and decreases nutrients and fallow soil. As a result, tilling soil and leaving it without a 
mulch covering is discouraged. 

(6) Green manure plants combined with organic residue from deceased crops contains dessicated 
soybean roots and nitrogen nodules which remain intact in the soil. During the winter months, 
the intact root systems of these nonviable soybean and corn (and viable wheat) also function as 
ground cover and subsoil root retention system. In this manner, intact soybean and corn roots 
provide a physical soil network for the no till planting of a green manure crop (for example wheat 
grass) in the fall or early spring as the case may be. For example, wheat grass is planted in the 
fall or early spring, and is subsequently tilled into the soil as green manure while green and 
viable. 

(7) The farmer synchronizes planting (seeding) of the intercropped commercial plants with tilling 
the green manure plants into the soil. My process also provides: a reliable source of soluble 
nitrogenous and phosphorus compounds in the soil, additional humus and retention of soil, and 
an economical growth with cutting of green manure for a mulch covering. 

(8) U.S. Pat. No. US 6,331,585 Bl(Williams) discloses an intercropping method in which 
soybeans are seeded within corn in an alternating predetermined pattern over an entire field. This 
method is adjustable to other crop and legume combinations, as well as larger commercial sized 
operations and small home gardens and fields. For best results the corn and soybeans are seeded 
at the same time in early May. The corn and soybeans subsequently create a micro-climate of 
humidity, as well as a comprehensive root system and ground cover. These features ameliorate 
drought and erosion during the entire year. Another advantage is use of conservation tillage 
which augments ecological long term advantages of intercropping commercial annual grains and 



10 



legumes. However, no particular prior art farm implements or mulching step are provided for this 
intercropping method. 

(9) There are prior art approaches to planting annual grain crops in a single growing area. U.S. 
Patent 5,140,917 (Swanson) describes a method and apparatus for seeding agricultural crops. 
Using this method, seeds are placed in residue free rows which are closely aligned with bands of 
deeply placed fertilizer. The plants from each seed are claimed to access more than one deep band 
of fertilizer. There is no intercropping component to Swanson's model, and Swanson requires 
increased fertilizer and seed costs for optimum results. 

(10) European Application 0132521(Hilmer) describes intercropping with two or more crops on 
one piece of land per seasonal growing year. Hilmer used a grass/grain cluster/per row or a 
modular cluster row planter upon a slope contour. 



15 (1 1) U.S. Pat. No. 4,084,522(Younger) describes a method by which soybean seeds are sown into 
a standing grain crop (e.g. wheat). When the grain crop is ripe, it is harvested at a height which is 
slightly greater than the height of the partially grown soybeans. Unlike my process, however, in 
Younger's model the wheat is planted first, while corn and soybeans are planted considerably 
later during the same growing season. Moreover, there is no specialized seed application in 

20 Younger's method. 

(12) U.S. Pat. No. 6,009,955 (Tarver IH) is based upon the size and shape of furrows created by a 
modified harvesting machine. The planter creates these furrows just prior to planting or during 
the planting season. The Tarver invention compresses the furrow shape just prior to or during 
25 planting, to eliminate uneven soil. Koch describes corn planted in 30-inch rows with application 
of insecticides and liquid nitrogen fertilizer. There is a legume ground cover such as vetch or 
clover. According to this report, clover did not demonstrate potential as a perennial cover crop. 
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■ ■ TF Power THE ROLE OF LEGUMES 
^COKVBRSA^Tn^OBSVS™^, 

which were seeded after fall com harvests, 



- ^. « ; n j F Power, supra. 
Production, in J J- 1 



J.F. Hauderbaum et al., rorag 



j ,■ _ « in j F. Power, supra, 
production, inj.r. 



•5 • red clover into com seedlings when the com seedlings 

were approximately six to twelve ^ ^ Scott and Burt, they consistently obtained good 

seedlings during this investigation. A 

-^■^-^ 
« — — ""^H y— ^comndghthecomeahenenc, 

red cl0VCT or odter legume ertahhshme , ^ ^ ^ ^ 

T . W .Sco«and R ohertF.Burt,-U S eof R edaovermComP 

supra. 

jwpIv 17 centimeters apan. ii» 
seedlings spaced approximately 17 



™lied herbicides and pesticides to the seedlings 
e m The investigators applied nerDiu 
betweensinglerowsofcom-Them tine thetwom0 st exterior soybean rows were 

-Soybeans as a C/reen «w 
AGWCULTURB 22:178-85(1986). 

a trol The investigators 

TECHNOLOGY 6(3) (My-September 1992). 

(18) U S omga,dFranci S smpcrcpp „ 
approximately 66,250 seeds/ha. Bet»e 



„f eight rowsat 475,000 seeds/ha. 



Wer - yields nextto ^ i—d signify 
^dingareamongthefaetorawhtehaffectotpy 
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SUMMARY OF THE INVENTION 
intercropping soybeans and com ^ d ^ ^ 

• .vhris and green manure plants. Growing 
popped orgamcdebns and gr „ ^ides. O. — 

^ne^aoynenr^^en^reannr— 

Wg a„on moisture through the sorl. 

• ltepI& =e S sofp 1 an.insf,>daor E arden S .ina«erna. i n 6 ro»aor 

(23) My invention .aoconrpnsca ^ and „ In the 

com and soybeans. Each crop canbe . 
according to area geography. 

„ dime, soybeans are spaced a predetermined dia^e. 
25 ftceachomerandeachad.acentcornro . werf , 

— — ~ — ^ ^ . a,so candidal 



peanu* and scyb^ns. The anting confine, of crops and other spuria,. p.an, species 
^provides proton against insect pes*. Insects can no .onger ea, ftom one side of a field ,o 

pianfing process, edib,e yields axe greater for the same two dimensional or three dimensions! 
section of a field or garden. 

(25) Interempputg also comprise* .he growth of quiek-mamring vegetab.e crops between slower 
developing crops, to maximize availabie garden or field space. For example, soybeans are pfented 
ro spring or summer a, 2 to 3 pounds of seeds per .,000 square feet in naditional commercial 
stations. Soybeans ate annuals and must be re-seeded every year, however, they tolerate poor 
linage well, and are idea, for ninogen fixation. Plants such as adzuki and many beans are fairly 
resistant to insect pests. 

(26) My process differs ftom the prior art because, although soybean pods and leaves are 
harvested early in fell, in my process the soybean mots and nitrogen nodu,es are .eft intae, m the 
ne.dTheseroo^andnodu.esprovideabaseforano-.fl.p.antingofagreenmanwecrop.Tms 

in « system also providea a ground cover and subsoi. root retention system during the winter 
„-*. and following spring p.an.ing. Oreen manure is typicafty tiUed into the soi, in the spnng 
with conventional farm machine* or hand im P .ements, as the ease may be. My process a,so 
differs because growing green mature p.ants are halted and stored jus, prior to tifting and 
planting. The green manure is then reapplied to the soft as mulch after ptanting. 

(27) My improved method of planting commercial crops is synctaonized with tilling and 
harvesting a portion of green manure which blends with field organic debris ftom previous crop, 
5 Greenmanureisdispe.edftnougbeachrowofcomandsoybeans. The eontbined green manure 
to provide, a mu,ch for a newiy planted field. In the preferred embodiment and best mode of 
my method, each crop lies within straight rows, curved, or convoluted alignment, as required by 



the geography of the planting area. Also in the best mode and preferred embodiment, soybeans 
are spaced a predetermined distance from each other and adjacent cornrows. Corn roots interact 
with soybean roots and nodules to a depth of approximately four feet, while soybean stems wind 
around cornstalks. 

(28) In another embodiment and mode, alternating an appropriate third plant species protects 
against insect pests by mixing seed of similar sizes, such as soybeans and buckwheat. Preferably 
the farmer adds buckwheat seed to both corn seeds and soybean seeds just prior to planting, and 
as the seed drill and corn hoppers are filled with each of the two seed mixtures. Most preferably, 
the farmer would add approximately 10% by volume buckwheat seed to the soybean or com seed 
hopper. Mixing occurs by a seed drill attachment for small seed and then alternating the third 
crop seeding within each 21 -inch wide row with soybeans. As the buckwheat dies in midsummer, 
the corn and soybean roots adsorb phosphorus left by decomposing buckwheat plants. By fall 
when the corn and soybeans are harvested, the buckwheat grain should be absent in the fields. 

(29) In other models, intercropping with a third plant species, such as Pennsylvania smartweed, 
is particularly beneficial because insect pests prefer smartweed to corn and soybeans. The seed 
drill for planting soybeans, described infra, can deposit two different seed sizes simultaneously in 
the same row (such as soybeans and smartweed). 

(30) My invention also includes the use of prior art machines in new combinations, sequences and 
modifications. These changes decreases the labor, time, and amount of equipment required to till, 
simultaneously seed more than one crop in one pass, and mulch an intercropped field. By using 
my method with machinery in which the farmer has already invested, and with which he is 
familiar, the farmer finally has an incentive to intercrop his fields because there is no increased 
time, labor and machinery fuel and maintenance for a long-term commercial crop. 
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(31) Consequently, one goal of my improved intercropping method is to prevent desiccating 
winds from harming crops and soil. 

(32) Another goal of my improved combined intercropping and mulching method is to insure that 
5 soil contains sufficient soluble nitrogenous and phosphorus compounds. 

(33) Another object of my combined intercropping and mulching method is to adapt my soybean 
and corn embodiment to an economical model for either large-scale or more modest agricultural 
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units. 



(34) Another goal of my combined intercropping and mulching method is to add ground cover to 
fields which are generally uncovered and fallow. 

(35) Another goal of my combined intercropping and mulching method is to decrease soil 
15 exposure to air, erosion from sun, wind and running water. 

(36) Another goal of my process is to incorporate the commercial advantages of present day 
tillage with ecological benefits. 

20 (37) Another goa. of my preeess is .he annual ouick tilling and planting of orops » deerease 
nutrient loss. 

(38) Another goal of my process is to eliminate sun-bleached soil. 
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(39) Another goal of my process is'to integrate conventional farm machinery into an 
intercropping and mulching process which does not require additional time, labor, fuel or 



investment. 
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drawings of my invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
(4„ Figure 1 II.ushn.es a lateral view of a Held In la. fa., after harvest and eutfing of commercial 
5 cropsandjustpriortoplantingwheatandbuekwheat. 

< 42) Figure 2 il.usnn.es a latem. view of a field in ,a,e fall after harvest of commercial crops wUh 
M and with buckwheat seed aa a no-S>, planing over cornstalks and soybean sn-bble. 

10 (43, Figure 3 illusnatea a .ateral view of a fie.d inearl, Spring jus. prior to mowing of green 



manure 



plants, corn stalks and soybean stubble. 
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m Bgore 4 is a lateral view o, mowed wheat grass and resulting in a twenty foot path prior to 
tillage, and with adjacent unmowed wheat grass. 

(45) Figure 5 illustrates soil treated by a firs, fi-Iing machine in a twenty-foo, width with adjacent 
wheat grass on each aide of approximately twenty-foot width. 

( 46, Figure 6 illustrates the soil of Figure 5 treated by a second fillingmachine to a greater depth 
within a twenty-foot field width. 

(47) Figure , musses soil of Figure 5 nested by a third filling machine to a final greatest depth 
within a twenty-foo, width pad,, and with adjacent unmowed wheat grass. 
25 (48) Figure 8 illustrates conventionally plowed aoD withnon-decomposed organic debris under 
the soil in a single crop field. 
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( 49,F i gure9fflu SB a.e S a„a„.enorv i cwofapri M a rt «wen V -f M .™desecddrill»i ( h priorart 
uniform horizontal distances between adjacent equidistantly spaced tm-vee openers. 

(50) Figure 10 illustrates an anterior schematic view of Ore tnodifted seed drill of Figure 9 with 
5 eight sets of re-aligned tru-vee openers. 

(5, ) Figure 1 1 MM a P»* ~ "* "* 

seeds. 

,0 (sgFigurenillusUntesanisolatedpartiallateTalviewofamodifiedseeddrill. 
attachments. 

„ (54) Figure 12B ffius.ra.es an isolated sc.rema.ic view of the fork lift aOachmen, and adjusnnen, 
of the forks. 

(5 5) Figurel3illus fr atesatopplan schematic ^of.-odta — drin-adn,^-- 
a field with a corn planter posteriorly hitched to the tractor. 

20 

(56) Figure 1 3A is an anterior achemarie view of Ore modiHed seed drill and how tnt-vee opener 
spacing is modified to form sets. 

(57 ) Figure 14 illusfrates a lateral isolated view of the seed drill of Figure 10 with fork lift 
25 attachment and hydraulic lifts, tractor and prior art corn planter. 
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seed drill. 
5 row cover units. 

• . Qrinnm ulchwhichcoversthesoilofintercro PP edrnaturing 
(60) Figure 16 illustrates combination mulch wmcn co 

soybeans and com. 

box wagon with attached exhaust hose, 
exposed. 

chopper of Figure 17. 

(64) Figure 20 illustrates a lateral view of the bale chopper and forage wagon with attached pipe 
20 hose and bunge cords. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT, 
BEST MODE, AND OTHER EMBODIMENTS AND MODES 

Introduction 

(65) My intercropping and mulching method 1 10 resolves the long-felt need to intercrop 
economically while preserving the soil for the long term. In the best mode of my process 1 10, 
the following comprises in most basic format, without additional artificial pesticides, fertilizers 
and herbicides: 

(i) no-till planting of green manure plants 44a during the fall within soil 45 of a 
predetermined area which contains organic debris 19, 

(ii) harvesting a portion of the green manure plants 44a for mulch 20; 

(iii) quick tilling a portion of green manure plants 44a and organic debris 19 into the soil 45 
of this predetermined area the following spring, and 

(i v) intercropping of commercial crops, including at least one legume, immediately 
thereafter within the same predetermined soil, and 

(v) spreading a layer of combination mulch 20, also comprising green manure plants 44a 
and organic debris 19, over the surface of the intercropped seeded soil 45. 

(66) GTeen manure plants 44a are no-till seeded during the previous fall, or spring of the 
following commercial planting season. The farmer next mows green manure plants 44a and plant 
debris 19, which becomes combination mulch 20 and is collected in a forage box wagon 51, infra. 
He then tills soil 45 with a portion of combined green manure 44 approximately nine to 14 inches 
deep into the same soil 45. After seeding the intercropped commercial crops, the farmer covers 
soil 45 containing intercropped commercial seeds with combined mulch 20. Combined mulch 20 
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also comprises plant debris or other organic residue 19 which remains from the fall commercial 
harvest (such as soybean and cornstalk stubble), along with chopped green manure plants 44a. 

(67) For intercropped corn and soybeans, preferably there is approximately one (1) com seed 10 
per eight (8) linear inches of soil. This specific seeding in the best mode and preferred 
embodiment results in approximately five (5) mature com plants 10c per square yard of topsoil 
45a. Soybean seeds 12 are planted at approximately eight (8) to twenty (20) seeds per square foot 
of topsoil in the best mode. However, in other modes seed concentrations vary outside these 
ranges. 



(68) My preferred method of combined intercropping and mulching 1 10 provides best results in a 
midwestern climate. The preferred soils are typical of southwestern lower Michigan and northern 
Indiana, especially Berrien County in Michigan and LaPorte County in Indiana. Crops are 
preferably planted in rimer loamy fine sand soils, above a river or drainage way. Soils such as 

15 rimer are easily washed away, so my combined method 101 is particularly useful in these areas. 
However, method 101 is also beneficial upon other farmland, as well as iirigated fields. 
Intercropping and green manure growth is optimal when soil 45 is planted the previous growing 
season with commercial soybeans 16c. 

20 

(69) The seeds for the best mode of my intercroppping and mulching method 1 10 are: 

(1) soybean seeds 12, DeKalb variety CX303RR, Lot. No. 1744EJMLA, germ 85; 

(2) corn seeds 10, DeKalb Hybrid DK 567, Lot. No. 1748JXEH, germ 95. 

These preferred varieties of soybean seeds 12 and com seeds 10 are available from: 
30 Buchanan Feed Mill, Inc. 
f P.O. Box 109 
Railroad Street 
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Buchanan, Michigan 49107-1698 

,d 10 and soybean seed 12 for my improved intercropping and 
(70) Other satisfactory com seed 10 and soybe 

m ulching process 110 are also available from: 



Strefling Farms, 
Galien, Michigan 491 13 

10 and 

D & S Farms 

Galien, Michigan 49113 

15 o a Pom* Variety No. DK 493 R while soybean seeds 12 are 2702 

Com seeds 10 are R- Ready Com , Variety ino 

ASGROW® lot number 537 1EAAM. ASGROW® Variety No. AG 2702. 



preferred buckwheat and wheat seed is available from: 
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30 



(71) The 
Baroda City Mills 

8923 First Street 
Baroda, Michigan 49101 

LotNo.BW-2001 



noting and harvesting of green manure plants 44a 

f edmethodllOforanintercroppedfieldsoiHSincorporatesma^ 
(72)MypreferredmethodllO ^ farmer begins the process 



seeds 17b 



and buckwheat seeds 18b in buckwheat: 
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phoned among cogues 5 and a three inch s.ubb,e of soybeans .« which regain after ,he U 



harvest. 



,73, Refers iniuaJly - Figure ., decomposed coma»Jks 5 and orher organic residue .9 conram 
, amppmgsfrom Japanese beoues. Japanese beeUea prefer ,„ ea< Pennsy.vania smarrweed instead 
of com JOc and soybean p,an«s .6, and .heir droppings add ,o organic reside .9. In other modes 
of medtod 1,0, me farmer pjants buckwheat seed ,8b overpreviousjy unpjanted fallow sotl 45. 
m these modes, the fanner inters buckwheat seed . 8b between com rows 8 in previously 
fa„„w soi. 45. men he subsequent plan* wheat . 7 in me f.,1 after mature com JOc ,s 

10c or soybeans 12. 

(74) Sprouting wheat ,7 and buckwheat 18promo.e soi, 45 retennon during winter. AUhough 
wheat ,7 grows slowly over the winter, by spring i. is well estabhshed and mature* quickly. 
„ .hereby preventing weeds from sprouung. Refeming to Figure 2, me farmer can seedbuekwbea, 
18D in .he fa... spring or summer a. (i) approximate* rwo to mree pounds of seed per ,,000 
square fee,, and (ii) simu.une„ua.y seeding commercia. intercropped plan* such as com and 

and acidic soifs bo, accumu,a,es phosphorus. B, adding huckwhea, .8b ,o whea, seed ,7b m d« 
2 „ fa„ as a grcenmanure p,an,44a, and rep.an.ing buckwheat ,8 with com 5 and soybeans 
spring over previous,, planled whea, ,7, mere is additional phosphorus for so,, 45. 

isa CASE5400nomlgramdnU However, a JOHN DEERE 560 no-tfll drill , or a JOHN 
25 DEERE ,860 nc-dl. air dri„ am a,so S a<isfac«ory. Refemng .oFigure 3,by .he foHowing spnng 
wK ea, .7 and/or huckwhea. 18 comprise whea. grass 18a which is approxima.e,y 14 «o 20 mches 
in height. 
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(76) The CASE 5400 No-till grain drill for creating furrows 39 and seeding wheat 17 and/or 
buckwheat 18 is available from: 

Case Canada Corporation 
450 Sherman Ave. 

Hamilton, Ontario L8N, 4C5 Canada 
or 

Case Corporation 

700 State Street 

Racine, Wisconsin 53404 

(77) The following annuals are also satisfactory for providing combination mulch 20 and 
combination green manure 44 for the following spring intercropped planting: 

(a) Austrian peas, which are seeded in late summer or fall in well-drained soils, and flourish in 
wanner climates. 

(b) Hairy vetch, which is seeded in late summer or fall, with 1-2 pounds of seeds per 1,200 square 
feet. Hairy vetch tolerates moderate drainage, grows well in northern climates and is a good 
source of soluble nitrogen soil compounds. 

(c) Soybeans, which are seeded in spring or summer, at 2-3 lb. of seed per 1,000 square feet. 
Soybeans tolerate poor drainage well. 

(d) Annual rye grass which is seeded in spring at approximately one to two pounds of seed per 

1 ,000 square feet. Annual rye grass tolerates a wide range of soils, provides a quickly placed soil 
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cover, and subsequently provides sufficient nutrients for a slow growing commercial crop such as 
fruit trees, grape vineyards, berry fields, watermelons and tomatoes. 

(e) Winter rye which is seeded in late summer or fall at approximately two to three pounds of 
seed per 1 ,000 square feet. Winter rye prefers well drained soils, but it is also very winter hardy 
and grows well in early spring. 

Production of combined green manure 44 

(78) Referring to Figure 3, wheat grass 18a (consisting of the upper portions of young wheat 17 
and/or buckwheat 1 8 plants) remains viable until it is mowed immediately prior to spring tilling. 
The top approximate one-half of wheat grass 18a is chopped and blended with organic debris 19 
to become combined mulch 20, as explained in more detail infra. The remaining approximately 
one-half of the bottom portions of green manure plants 44 (such as wheat grass 18a), is tilled into 
soil 45 with organic debris 19 prior to spring seeding of intercropped commercial plants. 

(79) Referring to Figure 4, in the preferred embodiment and best mode the farmer mows wheat 
grass 18a, residual com stalks 5 and organic debris 19 approximately three inches to ten inches 
above soil 45. The determination of the exact height of mowed wheat grass 18a to properly 
cover soil 45 is empirical. This determination also depends upon leaf density of wheat grass 18a. 
Leaf density primarily depends upon nutrients in the soil, weather conditions, and time of the 
year, including the required 60 degrees Fahrenheit (F.) soil temperature. Consequently, each field 
has a different leaf density and different plant heights. 

(80) Buckwheat 17 is generally mowed along with wheat grass 18a. However, buckwheat 17b can 
be reseeded with corn 10 and soybean seed 12 for a summer planting, to produce additional 
nutrients. Please see Figure 1 1 . The recommended conventional machine for mowing wheat 
grass 1 8a, residual cornstalks 5 and residual soybean 16 stems (thereby creating combined mulch 
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20) is prior art INTERNATIONAL 650 Forage Harvester. This partieular mowing machine 
comprises a cutting bar unit and is available from: 

International Harvester Company 
5 401 North Michigan Avenue 
Chicago, Illinois 6061 1 

♦ 

,8,) INTERNATIONAL 650 Forage Harvester mows, rake, and collects mowed green manure 
plants 44a and organic debris .9 for a W distance 101 of approximate twenty fee. across a 
Hi INTERNATIONAL 650 Forage Harvester simultaneously mows and blows upper portions 
,„ „f wbea. gmss 18. into towed forage wagon 51 , for storage prior to mixing and chopping within 
bale chopper .08. INTERNATIONAL 650 Forage Harvester both mows and collects wheat 
^ ss 1 8a for larger commercial fields, while convennonal small mowing and gathering tools are 
satisfactory for gardens and small fields. 

, 5 (82, A 5460 or 5440 Forage Harvester with mower bar .tit is also satisfactory, as well as other 
rarm machinery for cutting and collecting mowed wheat grass 1 8a. Forage Harvester arc self- 
polled fotage harvesters 50 from lohn Deem, toe. With a 5460 or 5440 Forage Harvester the 
fanner mows an approximately 20 fee, wide interval of wheat grass 18a in the firs, step of 
pr ocess 1 10. However, Forage Harvesters can only collect a Portion of .he mowed wheat grass 
20 18a wi<hin a twenly-foo. wide pad,, so wo passes may be necessaty. 

(83) The farmer mows this twenty-foot wide pad. across die field in an east/west direction and 
ten ,1,1s the same twentymo, wide path prior to intercropping. Later during the growing season, 
sun ,i 6 h, falls between rows, and the ta.l crop (such as docs no, shade the shorter crop (such 
25 as soybeans,. After mowing and raking, in other modes the famter deposits organic fertilizer into 
soil 45, such as animal manure or minerals such as lime. 
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Tilling of combined green manure 44 into soil 45 



(84) Immediately, after mowing of the first twenty-foot width 101 of wheat grass ^^^j"" 

ion ofwheat grass 18a. Figure 5. Apreferred 



remaining soybeans 16, along with a porfon 



from: 

AGCO® GLENCOE® 
4205 River Green Parkway 
10 Duluth, Georgia 30096 

1-800-767-3221 

or 

Kuhn EL 201/400 
5390 East Seneca Street 

15 Vernon, New York. 13426-0840 _ ^ ^ 

Kuhn Farm Machinery, Inc. 

5390 East Seneca Street 
Vernon, N.Y. 13476-0840 

Phone: 1-315-829-2620 

Models: EL35, EL50, EL80N, EL100N, and EL 140N 
and are distributed by: 

» 

H.F.S. Tractor 

Barode, Miehigan 4910! andNiles, Miehigan 49!20 
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simultaneously. 

OTdblC " u , ^aevics^oonsccutiveVmovingpowcr.imng^ctanes 

, ^00 — M °-^; wthsofl45aUFMtCT ^w,^ P a SS ,e., 



15 



machines. 

l conventional manual garden tiller to evenly disperse 



Troy-BiltRototillers 
P.O. Box 368023 
Cleveland, Ohio 44136 

1-330-273-4550, 
and are also distributed through: 

24 
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H.F.S. Tractor 
1218 South 11th St. 
Niles, Michigan 49120 

5 (89) For attachment to smaller tractors 97, there is the AG side shift rotating tiller from: 
Celli S.p.A. 
Via Zignola,2/B 
47100Forli, 
10 Tel (0543) 754145 

(90) A rototiller (for smaller areas), garden tiller (for smaller areas) or power tiller is superior to 
merely layering organic debris 19 with a plow. Referring again to Figure 8, a prior art plow 
merely cuts soil 45 and 'flips it over,' and consequently organic debris 19 may not decompose by 
the next spring planting season. My new method 110 uses tillers for this step, and thereby 

15 decreases fertilizer requirements. Method 1 10 also evenly disperses combined green manure 44 
throughout the soil, thereby creating additional air spaces for new plant roots. 

(91) Consecutive use of three power tilling machines also allows each attached tractor 97 to 
follow the other as closely as possible. Three power tilling machines can also overlap in an 
east/west direction for optimal sunlight. Moreover, one large power tilling machine tills an 

20 approximately thirteen feet pass width (i.e, perpendicular to direction of tractor 97 movement). 
By simultaneously using three tilling machines the farmer overlaps each pass for approximately a 
seven-foot width. 

(92) A twenty-foot wide path (or pass) 101 comprises approximately eight thirty-inch wide corn 
rows 8, between which the farmer can plant approximately seven twenty-one inch wide 

25 alternating soybean area/rows 9 (and one row 9 extending past eighth corn row 8). However, 
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other crops can 
pattern can comprise different widths 



One-Step 



Seeding of Intercropped Commercial Plants 



10 



*. .10 .conventional ^ dri!! 96 U nx» PW "> 
(WllnlhebeslmodeofmymventionllO.aconve 

approximately 21-mcnwia nnn i ante d areas 8b which are 

to seeded with a conventional corn planter 95. 

.. is „ efeII ed for seeding intercropped eommercial 

^Por.argef.e.ds.tl.efol.ow.ngtnachtnervtsprefe ^ 

AGCO® WHITE 
15 4830 River Green Parkway 
Duluth, Georgia 30136 

o< , h as K1NZE® 3000 series planters, and which are available from: 
(ii) Corn seed planters 95, such as KINZEU 

K1NZE® Manufacturing, Inc. 

20 1-80 at Exit 216 

Williamsburg, Iowa 52361-0806 

d olanters 95 include SUNFLOWER® Series 9000 Grain Drills, 
(95 ) Other satisfactory corn seed planters 95 inc 

which are available from: 
Sunflower Manufacturing Co., Inc. 

P.O. Box 566 
#1 Sunflower Drive 
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Beloit, Kansas 67420 
1-800-748-8481 

and John Deer model NO. 1720 MaxEmerge'PLUS Planters, 
(iii) Recommended seed drills 96 for soybean seeds 12 are available from: 
5 John Deere, Inc. distributors, 
and 

Sunflower Manufacturing, Inc. 
P.O. Box 5566 
#1 Sunflower Drive 
10 Beloit, Kansas 67420 

for this same purpose. 

^— ~«" Bachcomfrm^app— ,y f „nr inches deep and hneariy 
aeposiled eom seeds ,0 are p,aced approximately (8) incbes apari. 

«• ell each soybean area 9 contains tbreesubrow 9a, 9b, 9c, with ,9b 
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• • ^^tewseveninch^s. Within a twenty foot wide pa* «he« «« 

eight corn rows 8 with eigm dg 

o rw cpt of three seven-inch subrows ya, ?u, ? 
within seven of the eight com rows 8. One set of thr 

beyond the eighth corn row 8. 

ISO 153 for seeding subrows 9a, 9b, 9c 

prior art random distribution of soybean seed 12 * „ wo 

H drill 96 is not a disadvantage for single crap fields. In contras 
s seeddr.1196.sno , r ,a seed drill 96 is adjusted to seed three subro-a 9a, 9b, 

e^^a— p.nernn.ynrad.fied^dn ^ ^ 

-^-=re_ 

15 ... ^ iottm DEER 520 seed drill 96. 

1 so 152 153 are features of prior art JOHN DbbK 
(99)Tru-vee openers 150. 1M. ner 150 152 153 is uniformly either 

• '-. P^re 9 conventionally each such tru-vee opener 150, 152,0 

soil 45. 

— — — r::""- 

vee openers 150, 13A 
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, ,54a 1 54ba re ..g.ed«>~^•^ f ^ , ' v * wi,1, 

an., wa.hers .30a, .30b respectively. Dn » • ^ 



opener draw bar 147. 



(102)As seen^ - ^ — 

^pnsesopenerspnngs.70. „„. . &ch open* spring ,70 presses 

„ correspondingtro-veeopener.5 ■ ^ 153 , thereby providing srabnizauon over 

downward on Us conespond.ngtra-vee open ' -. vee opencr , 50,152, 

15 , int oso. 1 4 5i n*e S ----^- t!Kdan,b - 

k • -in. 170 also has an upper U-ctanp 180 
1 /\ j io each opener spnng * * v 

whiehanaeheseaehopen^ ^ 

^^^s^alongo^--'^^^ 
slide each tru-vee opencr 1 , . ^^.^..a*,^ — 
.48. Eachmr-vee opener .50, , ^ -hM toft e 

25 eachcor,espond i ngnr 1 -vecopencr.50,.52or 

agricultural industry. 
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,0 and 13A each -.15. of openers cornpn.cs a firs, «■ 

, hfirs , B n.vccopcn CT .50( a .ongopcn CTdra wba,.47ana, Hl a 

ftame 148) rhree Inches closer , ^ ^ ^ ftom fc more 

^,47). BaCf— ^ 

energy .ccatca adjaccn, open ^ ^ „ 

15 „Ua.so now Coscnofna. or second opencdra™ 



the case may be. 



1 ™« 1 ?0b and washers 130a, 130b for 
v, uc 1 50a 150b, with nuts 120a, 120b ana 

^cd^^eeop. • ^.^ W K».»*.-H- 
washers 130a,130b on bote 150a, 



clamp 180 to .Wd ftame 148. 



M „ dl3A second tru-veeopencr 152 within each set 151 

0 „ 7) S„,,refernng«>Figures,0an . 1W for ^ingeachcenna. 

^canoadjnam.cn.andcompnscal c £achlhirdW1 -vcc opener. « is mos, 

,50C - 15Od(S icrftamcccnrcr^^appro— — — 

op encr, 53 inward,, .oward center fram ^ ^ ^ 

' s£CO „d tt n-veeopcner,52w i ,n i nappropna,ese„51. 



30 



150b, and nuts 150c, 150d are then tightened in their new positions as with first tru-vee opener 
150. First and third tru-vee openers 150, 153 within each set 151 are now each approximately 
seven inches apart from their corresponding central tru-vee opener 152. 

Horizontal adjustment of seed drill row cover units 140 

(108) Referring now to Figures 12 and 15B (posterior view of seed drilll 96), in both the prior art 
and my modified seed drill 96, each row cover unit 140 comprises two wheels 140a, 140b which 
connect to row cover unit frame 206. Each row cover unit 140 corresponds to a single tru-vee 
opener 150, 152 or 153 which is anterior to that row cover unit 140 (also in the prior art and my 
invention 1 10). Each row cover unit 140 also comprises a corresponding spring 170a which 
attaches row cover unit 140 to foot board 143. 

(109) After adjusting tru-vee openers 150,153 as discussed supra, the farmer removes drill nuts 
140c, 140d; and 140e from each corresponding row cover unit 140. The farmer now slides each 
row cover unit 140 directly posterior to a corresponding re-aligned tru-vee opener 150, 153 as the 
case may be. Each corresponding row cover unit 140 moves directly posterior to each opener 150 
or 153. Drill nuts 140c, 140d, 140e are then tightened, thereby retaining each row cover unit 140 
in its new horizontal position along row cover unit frame 206 and foot board 143. 

(1 10) The farmer continues this procedure for each row cover unit 140 which corresponds to tru- 
vee opener 150 or 153. Tru-vee opener 152 in each set 151 within a set is not moved, so its 
corresponding row cover unit 140 is also left unchanged. As seen in Figure 13, this spacing 
avoids disturbance of corn seed 10 by placing three subrows 9a, 9b, 9c approximately midway 
within one 30-inch wide corn row 8. 

(110) The seeding of three subrows 9a, 9b, 9c with soybean seeds 12 between consecutive corn 
rows 8 containing com seed 10a, comprises the preferred embodiment and best mode of my 
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improved method 1 10. Method 1 10 produces a quick tilled intercropped strip in an east-west 
direction for optimal sun exposure, and is repeated as a one-step tilling and planting across each 
field as described supra. Three subrows 9a, 9b, 9c within consecutive 30-inch wide corn rows 8 
also provides sufficient area and soil depth for both corn seed 10 and soybean seed 12 to mature, 
while preventing soil 45 between adjacent soybean areas 9 from remaining implanted. 

(111) If modified in the above described manner, preferred seed drill 96 does not plant over 
previously or posterior seeded corn rows 8, because each set 151 of tru-vee openers 150, 152, 153 
leaves consecutive unplanted soil 45 for corn seed 10 between adjacent sets 151. Please see 
Figure 13. In sum, modified seed drill 520 seeds eight areas 9 of three soybean subrows 9a, 9b, 9c 
with alternating unplanted areas 8b (which are seeded by conventional corn planter 95 towed by 
tractor 97). Soybean seeds 12 are planted anterior to tractor 97, with one area 9 of subrows 9a, 
9b, 9c always directly anterior to tractor center 97c. 

(112) Other prior seed drills 96 are satisfactory for my method 1 10 in other modes, if they are 
adjustable for furrow depth and width, as well as row width. A 30-inch wide corn row 8 width 
comprising single straight furrows 90 results in uniform, 21 -inch spacing of mature soybean 
plants 16 within corn row 8. Within each soybean area 9, soybean seeds 12 are planted at 
approximately eight (8) to twenty (20) seeds per square foot of soil 45. In other embodiments, the 
farmer plants with first and second tractors 97. First tractor 97 pulls JOHN DEER 520 seed drill 
96, as modified supra, and seed drill 96 plants three subrows 9a, 9b, 9c while second tractor 97 
pulls attached prior art corn planter 95. The most common prior art spacing for corn rows 8 is 
approximately thirty inches, but row spacing can range from approximately fifteen to forty 
inches. 
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Mounting seed drill 96 to front end loader 200 and fork lift attachment 203 

(113) The above modified seed drill 96 must be operatively attached to tractor anterior 97a. In 
the best mode and preferred embodiment (i.e., to intercrop corn seed 10 and soybean seed 12 in 
one pass) the farmer equips tractor anterior 97a with a prior art front end loader 200 and prior art 
fork lift attachment 203. 

(114) Referring to Figures 14 and 15 A, front end loader 200 maintains proper alignment of 
modified seed drill 96 with tractor 97 and conventional corn planter 95 by connecting seed drill 
96 rigidly to tractor anterior 97a through forks 202a, 202b. Front end loader 200 vertically raises 
and lowers this same modified seed drill 96, while seed drill 96 remains in the same rigid anterior 
position. Front end loader 200 and fork lift attachment 203 are centered upon tractor anterior 97a, 
so first horizontal side 96a of seed drill 96 is same length as second horizontal side 96b. 

(115) Still referring to Figure 15 A, the user mounts fork lift attachment 203 on set 151 which is 
immediately to the left or right of center support frame 149. In the appended figures, fork lift 
attachment 203 is mounted to right side 160b so that a single tru-vee opener 152 is directly 
anterior to tractor center 97c. In this manner the farmer can mount seed drill 96 to tractor 97 at 
one of two positions, as long as front end loader 200 is positioned upon one center set 151 of tru- 
vee openers 150, 152,153. 

(116) Still referring to Figure 15 A, center support frame 149 is located in the center of seed drill 
96, so tractor center 97c aligns with one tru-vee opener 152. One soybean subrow 9b is now 
planted directly anterior to tractor center 97c. However, it is necessary to offset center frame 149 
from tractor center 97c, to plant soybean subrow 9a directly anterior to tractor center 97c. 

(117) Referring to Figures 12B and 15 A, the farmer mounts seed drill 96 upon prior art fork lift 
attachment 203 by first and second attached forks 202a, 202b respectively. Forks 202a, 202b are 
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attached to fork lift attachment 203, while attachment 203 is attached to front end loader 200. As 
seen in Figure 12A, first fork 202a fully opens outward from fork lift center 203a, while second 
fork 202b opens half-way from forklift center 203a. As seen in Figure 12, properly positioned 
forks 202a, 202b lie under row cover unit frame 206 and third frame 148, but rest upon tru-vee 
opener frame 147. 

(118) Referring to Figure 10, modified seed drill 96 comprises eight sets 151 of tru-vee openers 
150, 152, 153 on each JOHN DEER 520 seed drill 96: (i) four on the first side of the tractor 
center 97c, one set 151 between forks 202a, 202b, see infra, and (ii) three sets 15 Ion the second 
side of tractor center 97c. To balance seed drill 96, forks 202a, 202b each slide alongside three 
tru-vee openers 150, 152, 153 and center frame 149. As a result, one set 151 of tru-vee openers 
150, 152, 153 fits between forks 202a, 202b after proper mounting of seed drill 96, infra. Please 
see Figures 12 and 15 A. 

(1 19) The preferred prior art front end loader 200 comprises first, second, third and fourth 
hydraulic cylinders 205a, 205b, 205c, 205d (generically 205) operated by an interior tractor oil 
pump . First and second hydraulic cylinders 205a, 205b respectively are positioned upon front 
end loader posterior 200b; they raise and lower front end loader 200 with fork lift attachment 203. 
The remaining third and fourth hydraulic cylinders 205c, 205d respectively pivot prior art retrofit 
adapter 206 on front end loader anterior 200a by hooks 92. 

(120) Still referring to Figure 12, retrofit adapter 206 fits within slots 46a on bars 46b within prior 
art fork lift attachment 203; retrofit adapter 206 connects fork lift attachment 203 to front end 
loader 200 ( not seen in this view) . Retrofit adapter 206 moves with hydraulic cylinders 205c, 
205d whenever fork lift 203 is mounted to retrofit adapter 206, thereby pivoting fork lift 
attachment 203. This arrangement of adapter 206 with hydraulic cylinders 205c, 205d and fork 
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, ,„ level seed drill 96 when seed drill 96 is attached io forks 
lift ashmen. 203 allows ,he farmer.0 level seed 



202a, 202b. 



r s nAa I ,d.2B.«oohUintt«a« B o m e„.descrihed SU pr 0 .«hef a ™e T 
aJ1) Referringnow.oF.gur=s q ^ fork lift att achme„, 203. He 

~— — ■•-j-; l.— 

fork 202a. Fork 202a slides • 

c r™4- lift attachment center 2U3a. 
halfopen twelve mches from fork l.ftatta 

, dsfurt herthanseeondfork202h,heea„sefo*202aslid K ad i acent t o 
(122) First fork 202a extends ^ ^ 202b from its original position. Each fork 202a, 

20 2b moves approxtmately ^ ^^^^-n****-*-" 

>fc »*^— ta pleasesK Fignre,,Theha.f 
, tM . frame 149 between forks 202a, 2UZD. rie 
* -50. 152, -53 and center frame ches ftom fork „ft center 203a. (11) ten 

op e„pos i ,io„offork202hisapprox,ma.e„0)ten ^ ^ ^ ^ 

„ ,Ke exterior edge 203b of fork lift attachment 203, and (..) 
^esfromtheextenor _ ^ inl0 acc0U n, *at forka 202a, 202b are each 

exterior edge 203c. These measurements take , 

■ fce wide and approximately W. inches took, 
approximately fonr mehes w.de and app 

. ddri „,6,ofork,i ft 203,fork202amus, Sl idea,ongsidecen,erframe 
(123) Prior to mounting 15A one set 151 of tni-vee openers 150, 152, 153 

respeclively fits between 2 0gb respectively. Prior art unmodified seed 

openers 150, 13A 
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™ener 152 directly anterior to tractor center 



97c. 



— — ^-^^iri a-.-—- — . 

until each fork 202a, 202b moves "^^^^^ loader 200) to level forks 202a, 202b so 
mu s,becomp.e«elylevel.o«berv,sefor k s202a,20 



j opener drawer bar 147. 



tra c,or97forward.otb rt bers li defor te 202a,202bunderd,ird 

seedd n,lslde96awh,,eforlt202b S 
B 96b. One set .5, of Ouee tru-vee opene* 150,152, 
center support frame 149. 

1KK first and second ten incb U-clamp 20Sa, 20Sb respectively upon 
0 26) The farmer now plaees firs. _ „. 

op ener d rawbar,47. Us,n B hvdrauhc * ^ 

atta chmen,203).hefarmer.owerasecddnl,96,o 

drlll9 6a,.heendofaso y beanarea,orwbeno,herw,senansport,n 6 

n MtSenes^der^wlthahachedf^li^OBlsdrepreferredfiontend 
25 (127) A lohn Deere 541 Senes L ^ ^ ^ 
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end loader 200 pushes seed drill 96 while corn planter 95 follows behind tractor 97 and linearly 
deposits com 10 within corn furrows 90. Referring to Figure 14, in the best mode the farmer 
attaches corn planter 95 to tractor 97 posterior, using a three point hitch 230a or a one point tug 
hitch 230b, both of which are familiar to the agricultural industry. 

(128) With a conventional front end loader 200 and a coupled conventional fork lift 203, a farmer 
intercrops at least two plants simultaneously, thereby saving time, machine fuel and labor. In 
other modes modified seed drill 96 is towed by a first tractor 97 with attached corn planter 95, 
and which closely follows modified seed drill 96. Whether seed drill 96 or com planter 95 
proceeds the other is not crucial, if no significant time passes between com and soybean seedings. 

Attached corn planter 95 

(129) Referring to Figure 1 1 , the farmer plants com seeds 10 linearly within furrows 90 with a 
prior art mechanical com planter 95 (preferably a KINZEE 3100 com planter). Each com planter 
95 has row units 162 which open soil to create corresponding com furrows 90. Each row unit 162 
also places com seed 10 within its corresponding com furrow 90. As com planter 95 moves 
forward, each corresponding row cover unit 162a covers its furrow 90 with soil 45. ■ 

(130) Referring to Figure 14, there are eight row units 162 ( not all seen in this view) which 
horizontally align upon prior art com planter 95, with com planter 95 posteriorly attached to 
tractor 97. Each row unit 162 mechanically opens each furrow 90 and deposits com seed 10a. 
Com planter row units 162 are adjustable for linear intervals of seed deposit location, as well as 
seeding to a pre-determined depth. With my method 1 10, each row unit 162 deposits a com seed 
10a every eight linear inches, while row cover unit 162a then covers seeds 10 with soil 45. . 

(131) After the farmer has intercropped and applied combination mulch 20 (described infra) to 
the first twenty-foot wide area of soil 45, he tills soil 45 and combination green manure 44 for an 
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■„ 8 fi e another approximate twenty feet lateral wrdth) adjacent to the 
additional eight com rows 8 (t.e, another app „ sfoieach 
, „ * foot wide area. This incremental process conttnues for each 
preceding intercropped twenty-foot w,de area 

In^footwidepasscompHsingcightcon^vefumows^whichamsepam^hy^Omch 

ta .h hcstmodethcopcmtoroacaa JOHN DEERE 520 seed drill 96 with a twenty- 
nlpa, ^ .andannnnrndtncdprioraricomplantcr^dtanappro^tc^ 

soil 45 within four com rows 8 of one pass. 

of intercropping commercial plan, arc also wirhin the scope of my invention 
(1M ) Other means of mtercropp . ..^^W* 

, for larger commercia. field.. For small gardens, farm 

L fc ^— — — — 

approximately mo to three inches deep into soil 45. 
15 paction and Appficarion of Combination Mnlcb 20 

anureo ,anU44a,coms B lKS5ando,herorganicdebrisi9 
„ -.it lr, the best mode mowed green manure plants *.a, 

(,33) in the best m co „ ventio nal forage! A forage feed 

• .fc-r the fall harvest are collected similarly 
«— 8> rt „eenmanureplan B 44aanddebrisl«in,oforag= wagon 

51. 

■„ ^RchopsorganicdebrislPoversoilAS.alongwithcornstalksS, 
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time interval of no more than approximately two 
and niching during method 1 1 0. However, a time interva 

a- a and mulching a twenty foot pass width is satisfactory, 
hours between seeding and mulcning a 

1 7 and 19 the GOOSEN bale chopper is the preferred bale 
(135) Referring now to Figures 17 and 19, the u 

5 chopper 108, and it is available from: 

Goosen Industries 

P.O. Box 705 

Beatrice, Nebraska 68310 

10 1-800-228-6542; 

zzz 

H&S Manufacturing Co.,Inc. 
2608 South Hume Avenue 
P.O. Box 768 

Telephone: 1-715-387-3414 
Marshfield, Wisconsin 54449 

Models: HD7+4&HD Twin Auger; . 
HD7 + 4 HDTwin Auger-front and rear unload; and 



15 



20 



25 



power box-rear unload 

Fuerst Brothers, Inc. 
P.O. Box 427 
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Gibson City, II. 
1-800-435-9630, 

Models: Ml 80G,M500P,M500G,M900P,M900G. 

Fuerst Manure Spreaders are also satisfactory and are distributed by: 

H.F.S. Tractor 

1218 South 11th Street 

Niles, Michigan 

1-616-683-7272 

(138) Unload augers 215a, 215b and discharge opening 137 comprise a cover or lid in the 
prior art. Attachment of conventional forage box wagons 5 1 to forage harvesters is 
already routine for harvest and storage of forage feed. However, my method 110 
introduces a new manner to produce combined mulch 20 from green manure 44 and 
organic debris 19 in forage box wagon 51, In this process, the farmer operatively attaches 
bale chopper 108 to the side of forage box wagon 51 around first and second unload 
augers 215a, 215b respectively, infra. My method 110 eliminates manual labor for filling 
bale chopper 108 in the prior art. In addition, my remounted pipe 230a and hose 230b 
spray combination mulch 20 over the intercropped seeded field in a manner well known 
in this agricultural industry. Please see Figure 16. 

Mounting bale chopper J 08 and extension hose 203 to forage box wage 51 

(139) Prior to intercropping the farmer attaches preferred gasoline powered prior art bale 
chopper 108 to forage box wagon 51. First and second unload augers 215a, 215b 
respectively are located within discharge opening 137 along the anterior lateral exterior 
surface of forage box wagon 51. Please see Figures 17, 18. On either side of each first 
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• „««>1stl7 and anterior extension 
■ r 91 5a. 215b are rear extension panel stl/ano 

paae.stlSrespecttvely. f or age wagon 51. When 

^onaUvconne.ea.PTO,^— — 
opera.cbofl.unloadaugers215a.215b. 

«w«5 44a are pulled from prior 
, ,, m „0„r6aniedebrisl9 a ndgreenmanurepl a n«s44aar P 

(1 40)Inmy.nvenUon 110.org 215b and beaters 36 located above augers 

T . „ 0 ^ ing „ 7 ,„,o ba,e cbopper 

, j Kri« 1 9 and green manure plants 4«a uu 
10 p^Uebns^n £ &nner ftom tajU rv during operanon. 

,08, while plasbe guard 169 prote 

„ lhou g,disehargeopen,ng.37aro 19a „d green manor, 

creating combinahon mulch 20. 

u «17 stlS respectively form first and 
„• .n frontandposteriorpanelsstn.stltsr p 

20 (1 42)AsbestseeninF.gurel7,ft ,„ Toatuchbale chopper 108 ro discharge opcnmg 

147>te farmer slides bale chopper 108 a, g P 0 f panes stl7, stl 8. The farmer next 

^.o.inchdiametercircuurapc^ ^ ^ sl n,s,18. 

25 , /jta chdrillbiOmroughan.erioredge S 17a,18aof 
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extension panel Stl7,stl5.n 



edges 76a, 76b of bale tube 76. 



H olaces a firs, two-inch long by « ineb thick auger beta 225a tluough 

aperturesM 0a,2.a ^^^^.^^ersananuMno,^, >- 

thenli8h,WS Ts" o.er.OS.oeaebfionran.reare.ension.anelsrl^rsrnwHb 
^.bea^besbae P 

f„s, and second auger bolts 225a, 225b ( 

■ deelSanareapecfivelyofeaehfrontex^nstonpanelatlgand 
anterior edge i»a, i'« f 

stl7 respectively) 

» „ 19 and20,n,efannera«aebe S onefirs.»ndoneseeondntatn 

^ r3me ^ ^ ^jere^are at least four self-taping screws 242 for attachment of eacb L-bracket 
5 "T rs« k s,Sandside SB c,cs,,Bacb,brac k e 1 220a,220b,sprefe ra b, yW e,v. 

inches in lengtbby one tnchtnwtdtb, bo „ M e chopper mam frame 130 and.be 

wi debyV,inch-lon, L-brackcU 220a, 220b anacb ro bom bale c pp 
5i deoffora 8 cbox»agon51wi,bba,echopperl0 8 . 

. RguI e S nand„,hefarmermus,e 1 eva,eba i ,chopperlOSs„ to .ba.cmbe76 
(145) As seen in Figures L-bracket 

^cement 220a, 220 ^ ^ ^ ^ ^ chopper 10 g 

25 upon two wood bloctcs i"' ■ 

t,,* 225a, 225b to fomB^e°» 51 - 
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, , ,9 and 20 the fanner uses four conventional bnnge snaps 229 
(,46) Referring to F.gures 19 and 20, ^ 
Dhysi ca 1 ,yanaehexhau,hose230b.b y hoo 1 dn 8 bun g es tt a P s229,of,rs, 

• , asw e,,as«h W andfou I sides B e te s, 1 0,s 1 na 1 on 8 fo r a E ewa g on 5 ..P.pe 
st7 ,s.8 respectively, as well as th, well ^ in to art. Preferably hose 

203b is unnuned ,0 spray combination mulch 20 over soil. 45. 

^roVilv distribute a smaller quanuiy ui 
c „,ec, and preferably ^ ^ _ „ „ feet . 

smaller field or garden. 

(148) The BLUEBIRD™ EasyRalte is available from: 

BlueBird International, Inc. 

15 1400 East 66th Avenue 

Denver, Colorado 80229 U.S.A. 

Phone: 1-303-288-5880; 1-800-808-BIRD 

(149) The best mode and prelerreo 

a mulching method 1 10 is as follows: 
20 ^aoiMSloensureanrininrunrsoiUemperabneofoO 

r^^,--*--"-* M "--** ,, - -,,,te 



25 



Luster Leaf Products, Inc. 

2220 Techcourt 
Woodstock II. 60098 

43 



Phone: 1-800-327-5567 



bris 19 are mowea anu i«w r 

rf,hri s 19Ms briefly stored for combination mulch 20, as described 
plants and organic crop debns 19)is bneuy 



18a and/or buckwheat 17 comprising green manure 44 are 
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manure 

supra. In *e mode wheat ^ 
cu , approximately three .clinches above soil 45. 

(i) app — y „ n e*a, f o f eo m oi M ,io„ g ree„ m aou I e44a„oor 8 a m ere S ,aue„ 

tilled approximalely four inches into soil 45. 

Hifc . ta --»,--»^^-*--•---*■ l,, *-" 

te soi, with co.noina.ion mulch 20 ,o approximate ,y 1/2 inch in depth, 
sun-bleached soil. 

■L— — * -dre^onofnrois.heat.onrahovesurraeeeo.h.nanonnrulch 
20. 
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^nts 10c are approximately 14 inches in 
^.So^nconXeafcanop^O^ns^Meso,,^. 

, ... 10c are now approximately 30 inches 
,. «„^ding- Maturing corn plants 10c are no w 

, o^Fonrthweekafterseedrng. Mimattly 23 tehea in height. Weeds 62 

„ height and tna^ng soybean planU ,6 are appr ^ ^ ^ ^ 

M „,inue t o«eahen fr omligh.depnva„on.Soyheana 

All space with available sunlight. 

I0 (156 )(h)Sixu,weehafte,seed,ng ^ ^ wWlecom reo^ 25 conhnue to 

£ ,„„gate and comae, soybean roolsH.Soyb 

^seeding-Comreo^Sconhnuetoelonga^towardasoyheantoots 

(l57)8> Seven* we* an* j^gj^wine to form a physically maasive root system 

15 n .Bom S oyheanrooU.7andcomroo,s2 5 ^,^30 
25a .Meanw H le,.ea f can„py30assis.inre,en t ,ono f m, . 
^preventsd.esunnomcraCingandh.e.chingtopso.MSa. 

, fi9 CTOW through com and soybean leaf 
. , e edinR: Sporadic weeds 62 grow tnro g 
(15 8)0)Eighthweelca ft erseed 1 ng 45 , Survivmg 

smartweed diminishes Japanese beetle 
com plants 10c. 

to the above timetable/schedule, maturing com 

25 Plan.iocandsoyhesnplan.iemorce^ ^^^25. retains 
lemp eratureofapproxima.ely80degrees(Fahrenhe..) 

^smrehyreducingevaporahonanderosion. 
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•i toosoil of conventional single crop fields 

lem «. even after . ear.y ft-., remains physically intact and 
— ^ e f 

' reveal more roots 25 on the s jogger on sides closest to soybean plants 1 6. Com plant 

,6 Moreover, com plant roota 25 are long 



15 



Windbreaking and microclimate 31 



, , m row 8 c^singlinearly aligned complants 5 exhibit 
(1 62) Each intercropped com ^ ^ )6 approximate* (he first two 

wm dbrealdngefTee,onsho rt erproxnna«esoyb , area9ofsoyb ean plants 16also 

, . 1« heiahrt Each intercropped row/area 9 ol soyoe v 
fMt „ fm anningsoybe,np,an tl 6he,ghO. ^ ^ ^ 

20 ^UsownwindbreaWngefreetonlowercorostaltaS.An 
wi „d ftom desiccrtting and blowing topsoil 45a. 

• .^caksinctadeafenceofappropriateheightand 

_ bilit , --^^ tupWrixthKste h.gh.o f ,epar«a I p 1 an, A 
u p have a windbreaKing cu^ ^ 
25 PenMab,Can , , 50 . /0 , pre vai 1 mgwind.opass,hroughofi B s tt nc« J re,and 

consequently it slows and does not s P 
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process .01 differs from artificial windT^ks, because each com row 8 is itself an effective 
windbreak feature. In fact, each linear arrangement of com within its com row 8 exhibits a 
windbreaking effect on crops of approximately six times the heigh, of an average com plan, ,0c. 
However, com plants 10c mus, be planted linearly as in com rows 8, and they must be 
intercropped with planls such as soybeans 16 or buckwheat 18. 



Moisture Retention 

(,64) Com .eaves 19 are physica.ly shaped as moisture collecors, as am soybean leaves 26. Com 
,eaves . 9 collect water drops which flow ,o lower soybean leave, Or, moisture such as rain or 
dew collecting within com leaves 19 gutters te leaf pockets and then directly to .opsoi, 45. 
Soybean leaves 26 reco.lec, water dropped from com leaves 19 and gn«er ,o .opsoil 4 5 a in a 
si mi.ar manner. This moisture collection aids artificial irrigation* forming tiny stieams whrch 
drain directly ,o ,he soil lying beneath leaf canopy 20. This process cecum shortly after soybean 
soods , 2 and com seeds 10 sprou, approximately W o weeks after seeding. By Ore «hird week after 
seeding (planting,, tirere is a fir,, effec, Worn tire summer gmwing, when water general,, 
becomes more scarce, particular in treeless fields. 

(165) Microclimate 31 of my combined intercropping and mulching pmeess 1 10 also creates, 
between topsoil 45a and leaf canopy 30, a zone of diminished air movemen, and .ow light 
intensity Artificial fertilizers are unnecessary in tins best mode and preferred embodimen, of my 
combined mulching and intercropping process 1 ,0. However, in otirer embodiment the p,anter 
can app.y fertilizer uniformly throughout the soil ,o a depth of approximately eigh, inches, . a 
concentric manner around each row 8, 9 of plants ,0c, ,6. 



Harvesting the commercial crop 

(,66) Mature soybean pods 20 are harvested during October or November, which is after com 
ears are harvested, and the soybean pods 20 atiain sufficient moisture. Subsequent,,, com ears 
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continue to dry in the field. In late October or early November, com ears are Harvested by a 
conventional combine, which is well known in the agricultural industry. 

(167) As seen supra, my improved combined intercropping and mulch process 110 allows com 
harvests with different crop combination, However the drying times of different crop species 
varies, as does crop and weather moisture content between growing season, Therefore, the 
pianter should make an individualized decision each year, aa to exactly when ,0 harvest the 
commercial com and soybean crops. Such rc-evaluarion diminishes losses from leaving crops in 
the field an overly long time. 

(l68) Myimproved intercropping and mulching rnethod 110 seeds at least two commercial crops 
simultaneously. The time interval for maturation of both corn 10a and soybeans 12 is 
appr oximately one hundred days. My generic method requires that soil 45 be tilled evenly and 
bl endedwithcombined g reenmanure44. In addition, legumes are a requirement for all my 
15 intercropped fields as at least one commercial crop. 
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CLAIMS 



mulching melhod comprising: 

. ;„ ih« soil of a predetermined, area; 
m inline an annual green manure crop m me sorl P 

( , manmeeropmefo.lowm g spring, S aidannua.greenman„re 

" 0Pb£ta8 ga ^on^aaec^poriio.-aee.mdP^o^aeom^ 

^enmanure, ^edmutohnponaaidsoilof said 

^.uereafterdispersmgsardfrrsrpomonof ^ 

.edererminedarea^idpredererminedareanowconumrngseedsof^ 
» - — rovitoButri en B1 o said commercia, crops and said 



during the winter. 



Oaim 2. The rmproved mtercropprng 
M cropped commercia. crop eomprrses a .egnme. 

• ainte rc roppm 6 andmu 1 c U ngn«modasd«crihedinaaim,,whe rei nsaid 
Claim 3. The improved intercropping 
30 f^m.ercroppedcomme.ial^pcompriaeasoybeans. 
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popped commercial crop comprises con,. 

.' ainrercroppingaodmu^mgme.hodofaaim.^einP.oseio 
5 aaim 5: The improved mtereroppi g 

commercia. crops comprise con, and soybeans. 

■ edin—^-dmuichingmerhodasdeacribedinaaimLwherein 

c,aim6: ::^ TJL ~ 

mulching method as described in Claim 6 wherem 
The improved intercropping and mulching me 

The impruvt covhean areas and 

^Careaandrowcompri^gaprederermincdiarerai^n. 
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Claim 7: The 
said corn : 
com rows, 

, fat ercroppingandmn 1 cmngme,n < ,asdescri b edinaaim7,»hercin S aid 
Claim 8. The improved mrercroppmg 
green manure crop comprise, buckwheat. 



Claim 9. 



• v ed i n,e^p,gandmu 1 ch i ngme^a S describea i nC 1 ainr 1 ,whe rei nsaid 



wheat. 



ai.ercroppingandnm.chingme.hodasdesenWinC.ainrV.wherein 
Claim 10. The improved mtercropprg ^ 
25 said .eenmanurecropsaremowedwilha c— na, mechamea, for 
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. , rWnB method as described in aaiml wherein 
CWmn.Theimpsovedin.eraoppingandmulch.ngmemod 

manure is sprayed upon said soil of said prede.erm.ned area after 
blending and chopping 01 sdi B 



chopper. 



■ , I 

■ mrrrm: — — 

adapter. 

• a mulching method as described in Claim 12 wherein 

" said conventional ^^^^ ^^^^ said soybean subrows deposited by said modified 

^eanareas—^ ^^^c^^ 
seed drill attached to said pnor art tractor, s 

• A mulching method for corn and soybeans, said method 
20 Claim 14: An improved intercroppmg and mulchmg 



comprising: 



in the soil of a predetermined area during the summer, 
said commercial legume crop fomung organ 
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commercial legume crop, 
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covering said soil during the winter, 

p—— , 

„ h ea, fonning a mU Uh fo, raW son aft, in—g of said — ia, c^, 
conventional scad drill, a fork lift and a front loader, 

J IP- --------*---*^ l4, -* > - , * ,-,,,, " 



so ai 

to the tractor center, 



20 „^~-~~-^-~~~~' m >"*~ 
^^^^^^^^^ 

25 ^^^anuraplan-ndorganicdeWs rocreare said conroinari.muloft. said green 

^^^^^^^^^^ 
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chopping within said bale chopper, said mulch sprayed onto said soil of said predetermined 
area with a hose attached to a conventional bale chopper mounted to a forage box wagon. 
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ABSTRACT 

A method of combined intercropping and mulching of commercial crops is described herein. A 
suitable annual such as buckwheat is planted in soil in which legumes were originally planted. A 
portion of the resulting wheat grass is mowed and blended with organic debris to provide 
nutrients for intercropped commercial plants such as com and soybeans. The remaining portion 
is chopped blended with organic debris and sprayed onto the top layer of seeded soil as 
combination mulch. For larger commercial applications, conventional agricultural machines are 
described herein, and are modified for the most efficient intercropping. For best results, at least 
one intercropped commercial plant should be a legume. 

t 

Respectively submitted, 



Adrienne B. Naumann, Esq. 
Attorney of Record 

20 Reg. No. 33,744 

Phone:847-329-8185 
Facsimile: 847-329-8750 

For Marvin J. Williams, Jr. 
25 Inventor and Applicant 
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December 27, 2004 

Mr. Jeffrey L. Gellner 
Art Unit 3643 

United States Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 

REPLY TO OFFICE ACTION OF DECEMBER 3 2004 
ELECTION/RESTRICTION REQUIREMENT 

Re: 

Applicant and Inventor: Marvin J. Williams, Jr. 

Application Number: 1 0/747,728 

Filing Date: December 29, 2003 

Art Unit: 3643 

Examiner: Jeffrey L. Gellner 

Applicant elects the following single disclosed species pursuant to the December 3, 2004 

Office Action in the above captioned case: 

Species I - B - soybean. 

The claims readable thereon are as follows: 

Claims 1, 2, 3, 4, 5, 6, 7, 9,10, 11, 12 and 13. 

SUMMARY OF TELEPHONE CONFERENCE WITH EXAMINER 
ON DECEMBER 6, 2004 
Participants: Adrienne B. Naumann, Esq. and Examiner Jeffrey L. Gellner. 
Topic: Restriction/election Requirement of Office Action of December 3, 2004. 
Others present: None. 
Exhibits or other Demonstrations: None. 
Claims Discussed: Claims 1 -14. 
Prior Art Discussed: None 



1 



1 



Re: Reply to Election/Restriction Requirement of December 3, 2004; Application No. 

10/747,728 

Page 2 of 3 

Substantive Amendments Discussed: None 
Matter Discussed: 

Ms. Naumann inquired how Mr. Gellner designated species and grouped claims listed in 
the Office Summary per species in the December 3, 2004 Office Action. Mr. Geller 
explained that Claim 1 is an example of Species I, and Claim 14 is representative of 
Species II, because of the difference in farming methods. Ms. Naumann's understanding 
is that Species A is the method in which the mulch comprises buckwheat and is 
represented by Claim 8, while Species B is the method in which the mulch comprises 
buckwheat and wheat (which is represented by Claim 9). The species in which a 
commercial crop is soybeans is represented by Claim 3. 

SUMMARY OF TELEPHONE CONFERENCE 
WITH EXAMINER ON DECEMBER 8, 2004 
Participants: Adrienne B. Naumann, Esq. and Examiner Jeffrey L. Gellner. 
Topic: Restriction/election requirement of Office Action of December 3, 2004. 
Others present: None. 
Exhibits or other Demonstrations: None. 
Claims Discussed: Claims 1 -14. 
Prior Art Discussed: None 



Re: Reply to Election/Restriction Requirement of December 3, 2004; Application No. 
10/747,728 
Page 3 of 3 
Matter Discussed: 

Ms. Naumann stated Applicant's proposed claim groups to Mr. Gellner, who confirmed 
these groups for the election/restriction requirement as follows: Claims 1, 2, 3, 4, 5, 6, 7, 
9, 10, 1 1, 12, andl3: 1-B-soybean; Claims 8: 1-A; Claim 14: Species II. He also clarified 
the basis for designation of buckwheat and wheat methods as separate species. 

Respectively submitted, 



Marvin J. Williams, Esq. 
Inventor and Applicant 
By 

Adrienne B. Naumann, Esq. 
Reg. No. 33,744 
Phone: 847-329-8185 
Fax: 847-329-8750 
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I t W rrpn States Patent and Trademark Office 



APPLICATION N O. 
10/747,728 I 

31156 



FILING DATE 



12/29/2003 



Marvin i. Williams JR. 



7590 



12/03/2004 
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Please find beloiv and/or attached an Office communication concerning this application or proceeding. 
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Otffpe! Action Summary 



Application No. — - 

10A747/728 



Examiner 

Jeffrey L Gellner 



Applicants) 
WILLIAMS. 



Art Unit 

3643 



-if- 



z^mssm^ 

P<!r ASHO^ STATUTORY PEij.OO FOR REPLY ,S SET TO EXPIRE 1 MONTH(S) FROM 
THE MAILINGS cWtTE OF ^J^^^JJ^^'^wSfMiiSBW- to "° eve,,,, however ' ,nay 8 ,eply ta 6mely filod 

" «^ SKT6) 0 Sir S y from V U^ maUing dote of f^tT".^ wtthin the statutory mining at thirty <^<M< * «™ ( 
M^patert toim fldjuslment See 37 CFR 1.704(b). 



dross — 



iommunrcation. 



Status 

m Responsive to communications) filed on ?9 nerember 2003 
r-i L- =• cimai 2WH This action is non-final. 

dosed in acconlance wtththe practice under Be parte Qua)*, 1935 CD. 11, 453 O.G. 213. 

Disposition of Cla ims 

4) |3 Claim(s) lidd is/are pendingj in the application. 
4a) O^tho above daim(s) _4_ is/are withdrawn from consideration. 

5) D Claim(s)y is/are allowed. 

6) D Clairrj(s)U is/are rejected. 

7) D Claim(s)i_ is/are objected to. 

8) EI Clain!(s)il£M are subject to Restriction and/or election requirement. 

Application Pipers 

9>n The specification is objected |to by the Examiner. 

1 o n The dVavVihg(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

10)D ;Tpn m a not r^es^ 

Replicernent drawing sheet( S )!ind U d.ng the correction is required if the drawng(s) is objected to. See 3ACFR 1.121(d). 
11 0 £E}£d«JL is objected to by the Examiner. Note the attached Office Action orformPTO-152. 

Priority und ^ 35 U.S.C. § 119 

12JD Acknowledgment is made ofa claim forforeign priority under 35 U.S.C. § 119(a)-(d) or (f). 
aCAli b)D Some *c)D None of. 

1 H Certified copies of th^ priority documents have been received. 
2 R Certified copies of th^ priority documents have been received in Application No . 
3D' Spies of the certifJ copies of the priority documents have been received ,n tfus Nauo.ta. Stage 
application from the llrternational Bureau (PCT Rule 17.2(a)). 
- See the Attached detailed Office action for a list of the certified copies not received. 



Attachment(s) ! 

1 ) □ Notice of References Cited (PTO-892) 
2 □ Notice of Dransperson's Pa »ent Drawing Review <P^ 8 > 
3) □ Informatioh Disclosure Statement) (FTO-1449 or PTO/SB/08) 
Paper No(js)/IV<ai! Date . 



4>n Interview Summary (PTO-413) 
Paper No(s)/Mafl Date. . 

5) □ Notice of Informal Patent Application jPTO-1 52) 

6) □ Other. 



U.S. Patent and Trademark Oltee 



Office Action Summary 



Part of Paper No./M bi! Date 11302004 



Application/Contr^ 
Art Unit: b643 



Ppge 2 

10/747,728 



DETAILED ACTION 



Election/Restrictions 

Species A: green manure crop fe tackwheat 
SiKcfesB: greenn^cropisbnckwheat^wbe* 

, • f Snecies I Applicant is further required under 35 USC l21 i: to elect 
Also, upon election pf Species I, Appni-m 

atnong die pa.en.aWy distinct species of the claimed invention: 

, -onanercial crops from: soybean, Austrian peas, hihry 

e lection of one of the legume commeraal crop 

vcch, «* clo«r, annual ryegrass, and winter rye 

^t^lmdnnder.U.S.C. 12I tt e^ a shtg, diseased spec. 



Pajie 3 

AppHca.io^oiNun.ber. to/747.728 '•( ' 

Art «: 3*43 ' . , aim; locJe an identification of iihe 

j ! OM1Bric is considered nonresponsrve unless accomp 
the election; applicant must indicate whic 



809.02(a). 



u ™„,d that the species are not patentably distinct^ 

j «n«!C 103(a) of the other invention, 
may be itsed in a rejection Under 35 U.S.G 103i 

Conclusion 

. :• o0 ^»«--^-^ o, - , -^'" !, ?■ 

M^~~T ^^p.ooennnther^OB.mOO.ia.The 

Examiner ban normally bj: reacn 

sU-k also be reafched on alternate Fridays. 



v Page 4 

AppHcatWaWrol Number jo/747,728 

Art Unh: 3643! 

-*^ w * ,,,,l,lte * ta "T 

Supervise, 70 3. 872.9306. 

U.eTe^no^Cen.ervvnere^app.ic-.ooo.proceed^.^ 

should be directed to the receptionist whose telephone number is 703.308.1113. 
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5 ffrfcy L Geltaer 
Primary Examiner 
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December 27, 2004 

Mr. Jeffrey L. Gellner 
Art Unit 3643 

United States Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 223 1 3-1450 

REPLY TO OFFICE ACTION OF DECEMBER 3 2004 
ELECTION/RESTRICTION REQUIREMENT 

Re: 

Applicant and Inventor: Marvin J. Williams, Jr. 
Application Number: 10/747,728 
Filing Date: December 29, 2003 
Art Unit: 3643 

Examiner: Jeffrey L. Gellner 

Applicant elects the following single disclosed species pursuant to the December ■ 

Office Action in the above captioned case: 

Species I - B - soybean. 

The claims readable thereon are as follows: 

Claims 1, 2, 3, 4, 5, 6, 7, 9,10, 11, 12 and 13. 

SUMMARY OF TELEPHONE CONFERENCE WITH EXAMINER 
ON DECEMBER 6, 2004 
Participants: Adrienne B. Naumann, Esq. and Examiner Jeffrey L. Gellner. 
Topic: Restriction/election Requirement of Office Action of December 3, 2004. 
Others present: None. 
Exhibits or other Demonstrations: None. 
Claims Discussed: Claims 1 -14. 
Prior Art Discussed: None 



Rc: Rep ly ,„ Eteio^cUon Requirement of December 3, 2004; App lic a ti o„ No. 
10/747,728 . 

Page 2 of 3 

Substantive Amendments Discussed: None 
Matter Discussed: 

Ms. Naumann inquired how Mr. GeHner designated species and grouped Cairns listed in 
the Office Summary per species in the December 3, 2004 Office Action. Mr. Geller 
explained that Claim 1 is an example of Species I, and Claim 14 is representative of 
Species II, because of the difference in farming method, Ms. Naumann's understanding 
is that Species A is the method in which themulch comprises buckwheat and is 
representedbyClaim 8, while Species B is the method in which the mulch comprises 
buckwheat and wheat (which is represented by Claim 9). The species in which a 
commercial crop is soybeans is represented by Claim 3. 

SUMMARY OF TELEPHONE CONFERENCE 
WITH EXAMINER ON DECEMBER 8, 2004 
Participants: Adrienne B. Naumann, Esq. and Examiner Jeffrey L. Gellner. 
Topic: Restriction/election requirement of Office Action of December 3, 2004. 
Others present: None. 

Exhibits or other Demonstrations: None. 
Claims Discussed: Claims 1-14. 

Prior Art Discussed: None 



Re: Reply to Election/Restriction Requirement of December 3, 2004; Application No. 
10/747,728 
Page 3 of 3 
Matter Discussed: 

Ms. Naumann stated Applicant's proposed claim groups to Mr. Gellner, who confirmed 
these groups for the election/restriction requirement as follows: Claims 1, 2, 3, 4, 5, 6, 7, 
9, 10, 1 1, 12, andl3: 1-B-soybean; Claims 8: 1-A; Claim 14: Species II. He also clarified 
the basis for designation of buckwheat and wheat methods as separate species. 

Respectively submitted, 



Marvin J. Williams, Esq. 
Inventor and Applicant 
By 

Adrienne B. Naumann, Esq. 
Reg. No. 33,744 
Phone: 847-329-8185 
Fax: 847-329-8750 
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marvinjwilHamsjipostnoticeofappealamendment6-22-06.doc 
6-23-06 

IN THE UNITED STATES OFFICE OF PATENTS & TRADEMARKS 

PATENTS 

July 6, 2006 

To: U.S. Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 

POST NOTICE OF APPEAL AMENDMENT 
PURSUANT TO 37 C.F.R SECTION 41 .33(a) 

Re: 

Applicant and Inventor: Mr. Marvin J. Williams, Jr. 

U.S. Application No.: 10/747,728 

Filing Date: December 29, 2003 

Art Unit: 3643 

Examiner: Jeffrey L. Gellner 

Dear Sir or Madam: 

Please amend the above captioned U.S. patent application as follows: 
Changes to the claims begin on page 2 of this paper. 
Remarks begin on page 9 of this paper. 
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IN THE CLAIMS 

10 (Not entered) Claim 1 : An improved intercropping and mulching method without 

artificial herbicides, fertilizer, pesticides and manure, said improved intercropping and 
mulching method comprising: 

(1) no-till planting an annual green manure crop in the soil of a predetermined area; 

15 (2) mowing said annual green manure crop the following spring, said annual green 

manure crop being combined with organic residue from said predetermined area to form 
combined green manure, said organic residue comprising desiccated intact soybean roots 
and desiccated intact nitrogen nodules, said combined green manure comprising a first 
portion of said combined green manure and a second portion of said combined green 

20 manure, said second portion of said combined green manure further blended with said 
soil of said predetermined area to a depth of approximately nine to fourteen inches, said 
annual green manure crop remaining unmowed until tillage of said soil, 

(3) intercropping at least two commercial crops within said soil blended with said second 
25 portion of said combined green manure, said first portion of said combined green manure 
being collected, chopped and stored until intercropping is complete, said first portion of 
said combined green manure becoming said combination mulch after said chopping, 



2 



(4) thereafter spraying said first portion of said combination mulch upon the surface of 
said soil of said predetermined area, said predetermined area now containing seeds of 
said at least two commercial crops, 

whereby said combined green manure provides nutrients to said at least two commercial 
crops and said combination mulch provides a ground cover and nutrients for said at least 
two commercial crops, said annual green manure crop and said organic residue 
protecting said soil of said predetermined area during the winter. 

(Not entered) Claim 2. The improved intercropping and mulching method as described in 
Claim 1, wherein one of said at least two commercial crops comprises a legume. 

(Not entered) Claim 3. The improved intercropping and mulching method as described in 
Claim 1, wherein one of said at least two commercial crops comprises soybeans. 

(Not entered) Claim 4. The improved intercropping and mulching method of Claim 1 
wherein one of said at least two commercial crops comprises corn. 

(Not entered) Claim 5. The improved intercropping and mulching method of Claim 1 
wherein one of said at least two commercial crops comprises corn and one of said at least 
two commercial crops comprises soybeans. 



(Not entered) Claim 6. The improved intercropping and mulching method as described in 
Claim 1, wherein there are no intercropped plants other than said at least two commercial 
crops, said at least two. commercial crops comprising said corn and said soybeans. 

5 (Not entered) Claim 7. The improved intercropping and mulching method as described in 
Claim 6 wherein said com and said soybeans are planted in alternating patterns 
comprising soybean areas and com rows, each said soybean area and said com row 
comprising a predetermined lateral width. 

10 (Withdrawn) Claim 8. 

(Currently amended) Claim 9. An improved intercropping and mulching method 
comprising: 

(1) planting an annual green manure crop in the soil of a predetermined area; 
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(2) mowing said annual green manure crop the following spring, said annual green 
manure crop being combined with organic residue to form combined green manure, said 
combined green manure comprising a first portion of said combined green manure and a 
second portion of said combined green manure, said second portion of said combined 
20 green manure further blended with said soil of said predetermined area, said first portion 
of said combined green manure being mechanically collected and mechanically chopped 
and thereby becoming a combination mulch, 
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(3) intercropping at least two commercial crops within said soil blended with said second 
portion of said combined green manure, said combination mulch being stored during said 
intercropping, 

(4) thereafter spraying said first portion of said combined combination mulch upon said 
soil of said predetermined area, said predetermined area now containing seeds of said at 
least two commercial crops, 

whereby said combined green manure provides nutrients to said at least two commercial 
crops and said combination mulch provides a ground cover and nutrients for said at least 
two commercial crops, said annual green manure crop and said organic residue 
protecting said soil of said predetermined area during the winter, 

one of said at least two commercial crops comprising a legume, 

One of said two commercial crops further comprising soybeans, 

one of said at least two commercial crops comprising corn, 

said at least two commercial crops comprising corn and soybeans, 

there being no intercropped plants other than said at least two commercial crops 

comprising com and soybeans, 

Said corn and said soybeans planted in alternating patterns comprising com rows and 
soybean areas respectively, each said soybean area and said com row comprising a 
predetermined lateral width, 



said annual green manure crop selected from the group consisting of buckwh e at or 
buckwheat and wheat, Austrian peas, hairy vetch, soybeans, annual rye grass and winter 
rye. 

5 (Not entered) Claim 10. The improved intercropping and mulching method as described 
in Claim 9, wherein said annual green manure crops are mowed with a conventional 
mechanical forage harvester. 

(Currently amended) Claim 11. The improved intercropping and mulching method as 
10 described in Claim 10, 

wherein said combination gr ee n manur e mulch is sprayed upon said soil of said 
predetermined area after blending and chopping of said green manure plants and organic 
debris within a bale chopper. 

15 (Not entered) Claim 12. The improved intercropping and mulching method as described 
in Claim 1 1 wherein said intercropped soybeans are planted simultaneously with said 
intercropped corn by using a fork lift attachment with two forks, front end loader and 
tractor, corn planter, and a modified seed drill, said modified seed drill and said fork lift 
attaching to said tractor by said front end loader, said fork lift attachment elevated with a 

20 hydraulic lift and a retrofit adapter. 

(Not entered) Claim 13. The improved intercropping and mulching method as described 
in Claim 12 wherein said com planter deposits said corn seeds between previously 
planted said soybean areas, said soybean areas consisting of soybean subrows, said 
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soybean subrows deposited by said modified seed drill attached to [said] ajractor, said 
corn seeds deposited within straight com furrows. 

(Withdrawn) Claim 14. 

(Currently amended) Claim 15. The method described in Claim [[14]] 7_ wherein [said] 
soybean seeds are planted at approximately eight to twenty seeds per square foot of said 
soil and [said] corn seeds are planted at approximately one corn seed per eight linear 
inches of said soil, said soybean seeds planted during the same pass across said 
preselected soil as said corn seeds. 
> - 

(Currently amended) Claim 16. The method described in Claim [[14]] 7 wherein [[said]] 
a modified seed drill comprises eight [[said]] sets of [said] tru-vee openers and one center 
bar, a single said set of said tru-vee openers fitting between [[said]] first and second 
forks, said single set of tru-vee openers positioned immediately proximai to either side of 
said center bar, each said first and second fork resting upon [[said]] an opener draw bar 
on either side of said single said set of said tru-vee openers, each said first and second 
fork attached to said opener draw bar by a clamp. 

(Currently amended) Claim 17. The method described in Claim [[14]] 7_ wherein each 
said three soybean subrows comprising a soybean area [[is]] are approximately 21 inches 
in total lateral width. 



(Currently amended) Claim 18. The method as described in Claim [[14]] 7 wherein 
rotating augers pull said organic debris and said green manure plants from said forage 
box wagon into [[said]] a bale chopper, said bale chopper attaching to a discharge 
opening by sliding said bale chopper until interior surfaces of a bale tube fit snugly over 
exterior surfaces of panels of [[said]] an attached storage forage box wagon. 

(Currently amended) Claim 19. The method as described in Claim [[14]] 16 wherein said 
true-vee openers are arranged in said sets of three, thereby leaving lateral space between 
each said set along said horizontal bar, each said set seeding soybeans within said three 
said soybean subrows when said modified seed drill is pulled by [[said]] a tractor, each 
said lateral space resulting in unseeded soil, said unseeded soil then seeded with said 
com seed within said corn furrows while said com planter is pulled by said tractor, said 
seeding of said com seed and said soybean seed occurring with said modified seed drill 
and [[said]] corn planter operatively attached to said a single tractor. 

(Currently amended) Claim 20. The method as described in Claim 19 wherein 
said two sides of a bale tube attach to said bale chopper, said two sides of said bale tube 
snugly fitting over an anterior and posterior panel, said anterior and posterior panels 
surrounding said augers of said forage box wagon, said sides of said bale tube 
mechanically attached to said anterior and posterior panels, said forage box wagon 
physically attaching to a [[said]] bale chopper main frame with L-brackets, said green 
manure plants and organic debris chopped within said bale chopper main frame after 
passing said augers. 
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REMARKS 



>. AppeHan, has modified c , aim 9 10 „„,, ^ ^ ^ ^ 

■0 .0 ApphWs Rep.y ,. ,he government, Restriction/Election of Species 
Evidence Appendix, Exhibit I. 



2. Appellant has modified Cain* ,5 throogh 20 10 avoid dependence from withdrawn 
Claim 14. 



15 



3. Appellant has modified Cairns 9, , , 15.16, 17. .8, 19 and 20 to designate correct 
antecedent basis. 



20 AppeHan, amended Cairns which were inadvertently drafted ,„ inchrde no-eleced 

species (Cairn 8) and a restricted invention (Claim 14). He government addressed these 
Cairns and the depending Cairns in its second final office action, based npon enab.emen, 
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and not withdrawal of non -elected matter. Consequently, enablement became the focus 
of Appellant's response to that final office action, and within his time constraints. 
Respectively submitted, 



Adrienne B. Naumann, 
Attorney of Record, 
Reg. No. 33,744 
On behalf of 

10 Marvin J. Williams, Jr., Inventor and Appellant 
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1 - It page, pages consecutively numbered 
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2. transmission sheet 

Applicant and INveitor: Marvin J. Williams, Jr.; 
Application No— 10/747,728; Fioling date: 12-29 
Art Unit: 3643; Examiner: J. Gellner; Attorney 
of Record: Adrienne B. Naumann, Esq.; phone: 
847-329-8185; U.S. Exoress Mail NolJjD 1 30362598 
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Advisory Action 


10/747,728 


WILLIAMS, MARVIN J. 


Before the Filing of an Appeal Brief 


Examiner 


Art Unit 






Jeffrey L Gellner 


3643 

-/ ~* 





— i /iw in/uunu unit, wi wwmiwimi»w««v., » rr ^-. — 

THE REPLY FILED 23 June 2006 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
1 . H The reply was filed after a final rejection, but prior to or on the same day as filing a Notice ^^ l J°^ f^TSS 
misapplication, applicant must timely file one of the following replies: (1) an amendment affidavit "^ig^'™™- 
places the app cation in condition for allowance; (2) a Notice of Appeal (wrth ^appeal fee) '""^"^^^^ ^ ° r 
(3) a Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed wrthm one of the 
following time periods: 
a) I5<3 The period for reply expires 3 months from the mailing date of the final rejection. 

o □ Tne^odfor^^ ,n " 0 
P) eveJThowever. ^statutory period for reply expire later than SIX MONTHS from the * FILED WITHIN TWO 

Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO 

c? R n r.f 7 ; a) rm 

aboverifcheckedr-An y reply r e c ei ved by th o O f fo e^eMhaivta^^ m a il i n g date of tl^aLreJej^^ Tiiea, may y 

earned patent term adjustment. See 37 CFR 1 .704(b). 
NOTICE OF APPEAL 



2. DThe Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 W be filed within •™^J£ h 

of filing the Notice of Appeal (37 CFR 41 37(a)). or any extens.on thereof (37 CFR a PP 
Since a Notice of Appeal has been filed, any reply must be filed wrthm the time penod set forth .n 37 CFR 41.37(a). 

AMENDMENTS 



3 IS The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief will not be entered because 
(3)13 They raise new issues that would require further consideration and/or search (see NOTE below). 
/k\I I Thev raise the issue of new matter (see NOTE below); 

<c)D C Z not deemed to place the application in better form for appeal by materially reducng or s.mpl.fy.ng the .ssues for 

(d)D The^presentaddrtional claims without canceling a corresponding number of finally rejected claims. 

NOTF ^Continuation Sheet . (See 37 CFR 1.116 and 41.33(a)). Amant iPTn\ 3241 

4. □ The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compl.ant Amendment (PTOL-324). 

5. □ Applicant's reply has overcome the following rejection(s): _ — . amaflHm „ t rance | ina 

6 □ Newly proposed or amended claim(s) _ would be allowable if submitted in a separate, timely filed amendment canceling 

7 DfTp" will not be entered orb)D will be entered and an explanation of 
how the new or amended claims would be rejected is provided below or appended. 
The status of the claim(s) is (or will be) as follows: 

Claim(s) allowed: . 

Claim(s) objected to: . 

Claim(s) rejected: 



cmtrrr(s)^withdrawn fronrconsideration: 
AFFIDAVIT OR OTHER EVIDENCE 



fiied after a final action, but before or on the date offi.ing a Noti 
because applicant failed to provide a showing of good and sufficient reasons why the affidavrt or other ev.dence is necessary 
and was not earlier presented. See 37 CFR 1.116(e). ........ 

9. □ The affidavit or other evidence filed after the date of filing a Notice of Appeal, but ^^^^^^ a 

entered because the affidavit or other evidence failed to overcome aH rejections > under app eah ™" pr ° V ' de 
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR «1.33(dXi). 

10. O The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIPFRATION/OTHER 



12 □ Notethe attached Information Disclosure Statements). (PTO/SB/08 or PTO-1449) Paper No(s) 




Jeffrey L. Gellner 
Primary Examiner 
Art Unit: 3643 



U.S. Patent and Trademark Office >' 
PTOL-303 (Rev. 7-05) 



Advisory Action Before the Filing of an Appeal Brief 



Part of Paper No. 20060705 



Continuation Sheet (PTOL-303) T Application No. 

Centinuation of 3. NOTE: The amended claim language raises new issues and would require further consideration. 



RELATED APPEALS AND INTERFERENCES 



There is a prior appeal from final rejection of all claims in Application No. 09/752, 956, 
now U.S. Pat. No. US 6,631,585 Bl. There are no decisions of a court or the Board of 
Patent Appeals and Interferences. 
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